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Twenty-two-inch Turret Chucking Lathe. 


The accompanying illustration is of a 
turret chucking lathe, recently brought out 
by the Lodge & Shipley Machine Tool Co., 
Cincinnati, Ohio. 

In its design no attempt has been made to 
depart from standard and approved practice 
in such machines, but it has been made 
sufticiently strong and powerful to do the 
heaviest work coming within its capacity. 
It is found entirely practicable, for instance, 
to use a 4’ pipe tap in the machine, and do 
a good job of tapping with it. 

The lathe swings 22”, has 7-foot bed and 














is back geared; it is driven by a four step 
cone fora 4’ belt. The spindle is crucible 
ster Front bearing 32x54", back bearing 
34 x4’. The bearings are phosphor bronze. 

Turret is 13’ in diameter, and is made to 


revolve automatically or by hand. When 
made to revolve automatically, a lever is 
provided to withdraw the locking pin by 
hand, so that turret may be revolved at any 
polnt of its stroke. This avoids having to 
m the slide back toa given point, and 
permits of using one, two or any number of 
tools and moving them backward or forward, 
as the nature of work may require. 

li is provided with four changes for 
| r feed, and an adjustable automatic 
st for same. The feed is particularly 
powerful and substantial. 

A four jaw combination chuck is fitted to 
the machine, which is in every size and pro- 
| ion a 24" chuck, except that its diameter 
is reduced to 18", thus giving great gripping 


rand good wearing qualities. 





There is a reversing countershaft, with 
friction clutch pulleys 14” diameter. 
The machine weighs 3,000 pounds. 
made also of 24” swing. 
a 
Die-sinking Machines—Open and Closed 
Dies—Modern Machinery. 


It is 





By B. F. SPaLpina. 

One of the essential elements of a 
chine for sinking dies by cutting the stock 
out from the impression seems to be a slide 
bed with two lateral movements at right 
angles to each other, and another isa revolv- 
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place is provided in the head which carries 
the spindle for the insertion of a ‘‘guide 
pin” which will hold a like relative position 
to the spindle, and thus if the ‘‘guide pin” is 
kept in contact with the model die and made 
to follow all its depressions and outlines, a 
cutter fixed in the spindle and corresponding 
inshape and size to the guide pin will re- 
move from the other die whatever material 
is brought in its way, and produce in it an 
impression which will correspond to the 
model in every point touched by the guide 
pin. The correspondence of the pin and 
cutter in shape and size is as important as 
that the shape shall be proper for the work. 
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TWENTY-TWO-INCH TURRET CHUCKING LATHE. 


ing spindle perpendicular to the bed, with 
facilities for graduating the distance between 
the two. Other movements of nearly equal 
importance are sometimes incorporated with 
the machine. Allare modified and adjusted 
for the purpose proposed, and every adjust- 
ment provided which will conduce to their 
proper employment. The gratifying result 
of the whole combination isa machine which 
is not duly appreciated, but which is con 
stantly developing unlooked-for capabili 
ties. It is like a trade of which those who 
have worked at it the longest, and learned it 
the best, will say: ‘‘We are always finding 
out some new thing about it.”’ 

Die-sinking machines, as now made, are 
intended to be used, whenever occasion re 
quires, as copying machines, They are so 
arranged that a model die may be fixed on 
the bed which carries the die which is to be 
formed, two dies will be 


hence these 


holding at all times the 


and 
moved in concert, 
same position relative to each other. <A 


If there is any variation in their size, there 
will bea uniform but not a proportional dif- 
ference of size in the impressions of the 
model and the made die. 

As the 


machine is such that it can present an ob- 


arrangement of motions in this 
ject to the grubbing of a rotating cutter in 


every direction, horizontally as well as 
downwards, and as the cutter will mill away 
and remove any stock so presented, it is evi 
dent that with properly constructed cutters 
it can produce work of any shape or con- 
tour or of any sharpness of angle, except 
angles as 


such inside are consequent upon 


its horizontal motions. The acuteness of 
these, if produced by a rotating cutter, is lim - 
ited by the radius of the circle of the cutter, 
but if it is necessary or appears expedient to 
with the 


out 


cut such angles machine, rather 


than to 
may be substituted for the mill, and the stock 


dress them by hand, a chisel 
from any corner may be removed with a 


light planing or splining cut which does not 











strain the screws more than their ordinary 
employment. This application was especial- 
ly provided for on the original ‘‘Index” or 
universal milling machine. The spindle had 
a ball and socket connection with a stout 
wrought-iron lever by which endwise mo- 
tion could be communicated. 

The quality of work which the die-sink- 
ing machine is intended to do requires that 
it should be made with such accuracy that 
it will fashion work with undeviating pre- 
cision. It is in fact so well made that with 
well-ground cutters the bottoming cut leaves 
a surface as seemly and smooth as though 
it had been stoned. Parties have fitted the 
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three actuating screws with 


micrometrical 
indices by which its motions in any direction 
may be gauged and stated very minutely, 
and have so balanced its movable parts as 
to render it delicately sensitive to the touch. 
With appointments, determina 
tions and susceptibilities, it is competent to 


these nice 
as fine performance as the copying machine, 
noted in London a hundred years ago for its 
work in copying medallions, which must 
have had similar capacity of motion, and 
fixed 
to have 


have substituted a vraver for a re- 


volving cutter secured its finest 
effects. 

These remarks about the die-sinking ma- 
chine are not intended for those who know 
it, but for those who know it not. It is a 
prompting of business instinct to seize upon 
the advantages to be derived from the em- 
ployment of machinery as soon as they are 
shown to exist, with the same avidity and 
for the same cause that specks of gold are 


picked up wherever they can be found. So 
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was the world’s mass of gold gathered, and 
so individual wealth is accumulated. 

In most shops where drop dies are used it 
will pay to use closed dies on some forgings, 
even when with good contrivance most of 
the work can be done with open dies. The 
difference between a closed die and an open 
die is this: Ina closed die the stock cannot 
escape but the overplus, or whatever is taken 
into the dies more than enough to fill them, 
is thrown out as a fin, and is removed by 
trimming in a punch press or with a chisel, 
or by grinding, but in open dies the stock is 
worked sidewise and edgewise successively 
until it is brought to the proper size and 
shape, and the overplus stock, if any, is 
worked out at the ends, and simply requires 
to be cut or broken off. It will be observed 
then that the open dies 
only require to have the 
bottoms of the impres- 
sions made to the right 
profile because these 
only impress the form 
upon the stock, but in 
closed dies the impres- 
sion must be correct on 
all sides, because the 
stock fills the die and the 
shape of all sides is im- 
pressed As 
there is very little strain 
upon open dies they can 
be made of cast iron 
often with great advan- 
tage and take the proper 
form from the mold, but 
closed dies have to sus- 
tain an enormous strain 
and therefore have to be 
out from solid 


upon it. 


worked 
steel. 
It is advisable in many 
cases, and especially 
when unskilled labor is 
employed at the drop, to 
use closed dies when the 


extra cost of dies, the 
cost of trimming, and 
the expense of extra 


waste of stock does not 
make the full cost of the 
forging greater than it 
would be if made with 
open dies. 

Some work which can 
be forged either way 
may be made with one or 
two blows with closed 
dies, while it would re- 
quire more than twice as 
many to make it with 
open dies, and yet it may 
be cheaper to use the 
open dies on account of 
saving stock, for being 
struck repeatedly first 
on the side and then on 
the edge, the extra stock 
is forced out at the end, 
and, being left on the 
bar, goes into the next 
piece instead of being 
trimmed off fin, 
which would 
sary if it had been made 
in a closed die. The 
cost of trimming is also 


as a 


be neces 


saved by the use of the 
open die. 
reckoned from the bar to the piece delivered 


The cost of forging is to be 


as a complete forging, and as it includes 
everything expended to produce it, the cost 
of all dies, trimming as well as forging, 
must enter into the account. 

In a majority of shops where drops are 
employed it will pay to have a die-sinking 
machine, not only that the cost of dies is 
cheapened by its use, but also because dies 
can be made with it which could not very 
well be produced without it by mechanics 
not skilled in the specialty of cutting out 
accurate impressions in steel. This increased 
facility of making trimming as well as drop 
dies induces a greater use of the drop and 
utilization of the advantages it affords of 
producing uniformity of pieces. Everybody 
ought to know at this day that pieces so 
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perfected are cheaper than hand forgings, 
and not only in first cost, but also in saving 
much of the labor which would have to be 
spent on them if they were not so shaped. 
Some men seem to judge of the value of a 
machine to them by the amount of time they 
They don’t want to 
buy a tool they cannot keep constantly em- 
That is not the criterion to go by. 
Tools are not to be valued in proportion to 


can keep it running. 
ployed. 


the amount of time which they must be em- 
ployed to do the work, but to the amount 
of time in which they can remain unem- 
ployed and still do the work. A manufact- 
urer would hardly think it wise to put a 
large portion of his working capital into a 
machine that he would only use two weeks 
out of the fifty-two in the year, and yet 
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sult from the ability to make uniform forg- 
One instance of many like it was 
where a large number of machines had been 
manufactured and sent out by reputable 
parties. It was 
but they had made some slight alteration in 
it, and as is often the way with slight ‘‘im- 
provements,” this one was found to have 
spoilt the machine, for the ‘‘slight” altera- 
tion in one part had caused a great altera- 
tion in another part. 
devised to remedy the defect, but all in- 


ings. 


an old standard machine, 


Various plans were 


volved too much trouble, until at last it was 
discovered that a single forging, if made of 
a peculiar shape, would answer the pur- 
pose, but the shape was so intricate and 
difficult to make by hand that it would not 
have been thought feasible to make it if it 
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UNIVERSAL MILLING MACHINE. 


thousands of small capitalists have invested 
millions of dollars with ample profit in just 
W here the machines ? 
Standing outdoors in the fence corners all 
Agricultural machines? 
Yes; farmers find that it pays them to have 
tools to do their work when the field is ripe 
for the harvest, and to do it quick, and then 
let the tool remain idle until it can show its 


such machines. are 


over the country. 


worth again, and manufacturers can learn 
the same lesson. 

It may be observed that the die-sinking 
machine is not of the kind which is im- 
proved by standing outdoors in the fence cor 
ners; the best of care is none too good for it, 
nor is the most intelligent and careful man 
too good to have the charge of it. 

Circumstances are of frequent occurrence 
which illustrate the benefits which may re- 


had not been pointed out that drop dies 
could be cut with which the pieces could be 
made with uniformity at a moderate ex- 
pense. This plan being adopted and the 
pieces sent out the defect was remedied, and 
the expense of returning the machines for 
repairs was avoided. This is simply the old 
story of the advantage of interchangeable 
parts; this version of it is only to show that 
the benefits of the system were obtainable 
because the means were right at hand to se 
cure them at once, 

This suggests an illustration of that other 
old story, the value of prevision and super- 
vision, It may seem exaggerated, but it is a 
cold fact. 
together in 


Some men were once grouped 
a manufacturing company who 
had struck a business bonanza—a mine of 


wealth. The golden sands had run so free- 
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ly that it hadn’t been necessary for them to 
know anything about the real economics of 
manufacturing, and, of course, when they 
felt inspired to practice something of the 
kind in the name of ‘‘business,” they sayeq 
at the spigotand slopped over at th¢ 
Without bothering 
heads much about the matter they careless 
ly classed the cost of supervision ai f 
tool-making together, and both as un 

able expenditure, or as one of them put jt 


en 


head of the barrel. 


‘‘As a standing expense; like the brick w:|]s 
of the shop.” 

One day it happened that a man came 
along whose eyes set so far back in his d 
that whatever he saw affected his brain. He 
looked a little into the way these men diq 


business, and finally told them that they 
were not paying out 
enough for tools and 
superintendence, ani he 
could prove it. The, 


took an uncanny faith ip 
him, told him to go alwad, 
paid him the salary of 
cabinet minister to imap. 
age the mechanical de 
partment of their busi 
ness, and he permeated 
the whole establishment 
with his presence, as the 
sunlight floods the en- 
tire planetary system 
He put thousands of dol- 
lars worth of tools into 
the tool-room, and set to 
work six times the num 
ber of tool-makers {hey 
had employed before. In 
short, he modernized to 
the last extremity. The 
latest and best and most 
efficient tools and meth- 
ods he would have, 
he did have. 

What is the result of 
this headlong expendi- 
ture? It is that the aver 
age cost of the product 
of the establishment is 
reduced to about a third 
of what it was when he 
assumed control; the 
demand for the machines 
they make has kept pace 
with his improvements 
the output has increased 
in proportion; more men 
are employed; the 
of their 
higher than ever; every 
one is satisfied, and pros- 
perity abounds. 

ae 

Our esteemed English 
contemporary, the MV 
chanical World, highly 
commends the usefulness 
and value of Mr. Leices 
ter Allen's series of 
cles ‘On the Cultivation 
of the Inventive F 
ty,” and in its issi 
April 28 
latest 


ind 


ver 


age 


wages is 


reprints the 
problem and in 
vites its readers to sub 
mit solutions, whi 

offers to print together 
with selections 
from the solutions given in our columns, $0 


some 


that comparisons may be made. 
——_~g@>e——_—_—_ 
Universal Milling Machine. 

The accompanying illustration is of a uni 
versal milling machine, the general design 
and arrangement of which are well show! 
and as will perceived, it is designed for 
the heavier class of work done on universal 
milling machines, 

The frame is cast in one piece with the 
uprights, which are bored to receive spindle 
boxes and overhanging arm, 

The spindle, which is hollow, is ma 
hammered crucible steel, and runs in hard 


be 


boxes of such form as to retain perfect 
alignment after considerable wear. 
Chucks and arbors for main and univers 
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head spindles are interchangeable. Cone 
has four speeds for 33-inch belt, and is 


powerfully back geared. 

fhe arbor is provided with collars for 
holding mills and cutters of various widths. 
It is drawn inand out of position by a screw 


operating from the rear end of spindle, 
thus avoiding the liability to abuse of the 
spindle in driving arbors in and out of it. 


The platen is wide, contains three T-slots 
running its entire length, and has long bear 


ing on cross-slide with suitable means of 
adjustment to take up wear. The feed is 
conveniently reversed by turning the knob 


at the side of the knee, and is automatically 
tripped at any point when feeding in either 


ion. 


direct 
» knee is heavy, has a broad bearing on 
column, and forms a rigid support for cross 
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bearings of the air and circulating pump 


levers. The principal parts in these figures 
areas follows: B, the condenser body or 


} } 


the tubes; } 4, its 


C, the pipe which serves as a stand 


casing which contains 
flanges; 
ard for the cylinder and exhausting passage 
of waste 
flange to which the cylinder is bolted; D, 
the facing for the slide blocks; EH, /, EF’, the 
base which carries the bearings F F for the 
crank-shaft; m mm, 


steam into the condenser: ¢, the 


facings for shoulders of 
boss which carries one of the 
supporting pillars for the 
cylinder; // //, tlanges for bolting down by; 
their bolt Pia 
flange for bolting toa similar flange on the 


brasses; GG, a 
wrought-iron 
n n, bolt lugs; 0 a, holes; 
other portion of the condenser; ./ ./, strength- 
ening ribs. The remaining figures need not 
be noticed until we go into pattern details. 
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and the curves worked right through from 
side to side. 
is made 
separately from # #, with sides g g and top 
and bottom / #, and ends jj, and is fastened 
to the ends of the two portions Hk. L 
EE with in diago 
nally, or preferably with screws run into 
the ends A of EF (see Fig. 4). The outer side 
gy may be removed for the purpose of run 
in the At the other end the 
will screwed E kK, Figs. 4 
Blocks / 7 will now be screwed upon 
that 
above the top 


The transverse bar of the base 


is 


screwed to screws run 


ning 

rib WV 
and 5. 
EF to 


which 


screws. 
be upon 
form portion of the bearing 
of the 
The facings 
mim Will be nailed upon the sides of # FP, 
and the prints / for the bearing seating 


The flanges /7 7/ 


stands level 


base; compare with Figs. 1-3. 


screwed upon the facings. 
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screwed on outside of the body, Against 
the faces of the condenser body the prints P 
The ribs J J are 
ind body 3B, and 
serve to keep these portions of the pattern 
the 
the ramming is partly 
done, so leaving the ribs loose in the mold. 


of solid stuff are screwed 
screwed both to the base #’ 
sition during ramming, 


In} screws 


being removed when 


The portion C which carries the cylinder 
and the facings for the slipper blocks is also 
boxed up with sides ¢/, front and back 1 
and top end i 


is not filled 
up, being fitted round the convex top of the 
condenser, 


The lower end 


At the front and sides the pieces 
for the facing Pare fitted, and the print Q 
for the 
The joint VW 
and print. 


recess is screwed upon the facing. 


WV iscarried through both facing 
The overhanging portion FP is 
made separately from C, and jointed along 




















slit All feed screws are indexed to thou Figs. 4, 5, 6 illustrate the construction of will be screwed upon the sides of # and of the plane 8S; without this jointing it eould 
sandths of an inch. the pattern for this condenser part and base, A’ respectively, and the hold down lugs x, not be withdrawn without considerable 
The universal head swings 12 inches, and and the main parts are lettered similarly to with their prints o for bolt holes, nailed trouble. It is either screwed on loosely 
can be depressed 20 degrees below a horizon- the corresponding parts in the casting, Figs. upon the flanges. The flange pand print g with removable screws or skewered on 
tal, and 5 degrees beyond a vertical line. 1-8. Fig. 4 shows the pattern in end eleva are screwed to # and the lug @, with its Upon the top of €' and 2, the flange e¢ carry 
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lhe spindle is hollow, and will take 1-inch tion, with some parts broken away to illus- print and brackets in the position shown in ing the prints 2 y is doweled, being jointed 
ck The foot-stock is provided with trate details. Fig. 5 is a sectional elevation plan in Fig. 6; fillets 7 are screwed to the along the plane 7. This completes the pat 
meansof adjustment. Suitable index plates, taken along the plane X— NX in Fig. 6, and upper faces of # #, and serve as guides for — tern It is best molded upside down, and 
and change gears, both simple and com- Fig. 6 is a plan view. setting the condenser correctly on the base the parting joints of the molding boxes are 
pour ire furnished to adapt the machine It will be observed that nearly the whole in the mold, the condenser being made sepa- along the planes 4, M, 7, each pattern 
to a wide range for cutting spur, bevel and of the parts are ‘boxed up,” by the method rately and jointed to the base along the — piece lifting in the direction indicated by its 
worm wheels, and spirals from one turnin universally adopted in large and heavy plane /, so that with the work we have — arrow, in Fig. 4 
hes to one in 66 66 inches. work. We will take the sections in detail named the dase of the pattern is completed. We now take the core boxes. Fig. 7 illus 
Lhe vise has graduated base, and can be Beginning with the base #, compare Figs. The condenser Bis made in two portions, trates the box for the body / of the con 
swiveled to any angle. \-3 with Figs 4-6. Inthe pattern there are jointed along the plane M, Figs. 4 and 5, denser, Its width A A corresponds with 
lhe machine is made by the Lodge & — sides e¢ extending the entire depth. These This also is framed or boxed up, but in a the height A A inside the casting, Pig. 1, 
I) Machine Tool Co., Cincinnati, Ohio are kept at the proper distance apart, with manner different from the base. The larger andthe length A A of the print Pin Fig 
am - strips f f planed to suitable width, and portion of the body is built up on three 4, Its depth 2 / and narrowest width ( ¢ 
A Condenser Pattern. nailed between « ¢. The convex portion of cross frames .V, framed together with half coincide with the widths similarly lettered 
the base is blocked round with stout pieces, lap joints at the corners, and the smaller in Figs, 1 and 4, and its depth D D equals 
By Joseru HORNER butted end toend, Portions of the sides ¢, portion is built on solid crogs-bars 0, made — the total distance DY over the prints ? ? 
- in Figs. 4 and 5, are cut away to show these — solid because of their relatively small dimen- in Fig. 6. The two ends /’ # of the box are 
I 1-3 illustrate one-half of a condenser blocks more clearly. The whole of the sions, and the upper and lower parts are cut to the outline of the condenser opening, 
ind base plate used for an inverted cylinder — strips and blocks are nailed in place between doweled together in the plane WM. On the and their bottom edges rest upon a bottom 


und marine engine. Two such cast 
Ings bolted together make up the condenser 


ise plate; the other half, bolted against 


1, Figs. 2 and 8, being similar in the 
but modified in several ways, and 
ba in addition the brackets for the 


the sides e e before the curves finished, 
the flat } 
form the base finished 
After the pieces // are all nailed be 
the EE 


finished to exact squared up, 


are 


and before oxed-up portions which 


ire to exact dimen- 


si 


ms 


tween sides e e, the blocks are 


thickness, are 


cross frames .V und bars 0 the outside of the 
condenser body is nailed, the strips of stuff 
to 1’ thick only. 


s being from } The con 


vex upper portion is framed in short sweeps, 
indicated 
flanges }) are made in narrow strips 


The 


and 


as the timber shading. 


by 


board #, made in separate strips, and 
screwed together with the battens G. A 
side, //, confines the perpendicular sand at 
that part of the box. It is screwed to the 


removed «after the ramming 


sides HH 


EE, and 
The 


ends 


of the core ire prevented 








4 


from being rammed outwards by 
strips J.J screwed to the bottom board F, 
and they are stiffened with battens A. The 
upper portion of the is strickled to 
shape by the top edges of FL. 

Fig. 8 illustrates the box for taking out 
the the the core 
shown by dotted lines in Fig. 1. The length 
kK Hof the core equals the length # # in 
Big, a, 
the block #' #, which gives metal round the 
bearing core, are be identical with 
the dotted outlines Fig. 1. Its 
depth G G equals the width G°@ in Fig. 2. 
The three prints // // are for the reception 
of the oval cores // J/ in Fig. 1, 
the function of chaplets or stops in the mold, 


means of 


core 


base, outlines of being 


and its outlines, including that of 
seen to 
seen in 
which serve 
and through which some of the air escapes 


from the core, 
the box is apparent from the shaded figure, 


main The construction of 
consisting of bottom board, sides and ends. 
‘There are two of these cores, and they abut 
against the core in the cross-bar #’. The 
latter is just plain rectangular, fitting at one 
end into the print g in Fig. 6, and having 
metal over it at the end opposite, I need 
not illustrate this plain box. 

Fig. 9 is the core box for the bearing /’in 
Figs. 1 and 3, and its cores fit into the prints 
Fin Figs. 4-6, its total width / J corre 
sponding with the width over the prints 
similarly lettered in Fig. 6. The box is 
divided and doweled along the middle 
plane X—NX to permit of free delivery of 
the for the bolts. 
The cover A is doweled also. 

Figs. 10 and 11 are the boxes for tak 
ing out the hollow part of C in Figs. 
1-3. their 
with the dotted lines in Fig. 1, (, 
with the corresponding pattern parts in 
Figs. 4-6, will illustrate their relation 
ships, and the timber shading will suffi 


recesses tee headed 


A comparison of outlines 


and 


ciently illustrate their mode of construc 
tion. The curved block that 
portion of the core which fits against 


B forms 


the body or main core of the condenser, 
and the hole « fits into the print « in 
Figs. 4-6. The end cross-bar of the box 
in which the hole w is cut is divided and 
doweled wlong the plane X-—X for de 
livery of the core, The opposite end of 
the box is undivided, being only grooved 
und screwed into the The 
box, Fig. 11, cores out the portion # in 
and the fits into 
It is doweled along 
illustrate 


box sides. 


Figs. 4 and 5, hole y 
print y in Figs. 4-6. 
the plane X—X. | 
the box for taking out the recess in the 

facings D, as it is only plain rectangular, 

The latter 
way 


need not 


nor the core box for the boss (. 

is a plain round box with the cotter 

seen in Fig. 1 cut out in the joint of the box 
a ee 


Twenty-inch Engine Lathe. 


The 
new 20-inch engine lathe recently brought 
out by F. E. Reed & Co., Worcester, Mass. 

The bed is of unusual depth for a lathe of 
this size, and is well tied The 
outside Vs of the bed, on which the carriage 


accompanying illustration represents 


together 
moves, are much larger than the inside Ys, 
for the 
surface for the carriage to move upon 


purpose of giving larger bearing 

The live spindle is made from a crucible 
teel forging, and runs in boxes made of 
east-iron lined with genuine babbitt metal, 
which is put into the boxes in such a manner 
that it cannot The front 


ing is 3 inches diameter by 64 inches long 


work loose. bear 


the 
largest of which is 134 inches diameter for a 


The cone pulley has five sections, 


38-inch belt, and the spindle is strongly back 
geared, and special care has been taken to 
make these gears so they will ran smoothly. 

The rest has long bearings on the Vs, and 
The feed 


works are driven by anindependent rod and 


i securel) gibbed front and back 


patent friction feed, and by a patent variable 


feed, so that a large range of feed can be 
obtained. The 


urranged that the gearing does not 


cross-feed is so 


lock in 


power 


with the lateral feed and break out the teeth 
of the gearing in case both feeds are put in 
operation at the same time, ‘The lead screw 
is made of steel, and is operated in connec 


tion with an open and shut nut. The rack 
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pinion is arranged to disengage from the 
The footstock is 
bearing on 


rack when cutting screws. 
stiff and has a long 
the bed, and carries a spindle of ample 
size. This lathe with an 8-foot bed com- 
plete weighs 3,100 pounds. With the lathe 
is furnished a patent friction countershaft 
having pulleys 14 inches diameter. 
Ze 
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By GEORGE Esco. SELLERS. 

THE UNITED STATES MINT—II. 

When the present U. S. Mint in Philadel 
phia was built it was furnished throughout 
with entirely new machinery that the old 
mint might be kept in full operation during 
its construction. The new machinery did 
not differ in any essential points from the 
well tried of long service in the old, only 
differing as to amount to meet the require- 
ments in increased coinage. With this new 
machinery we had nothing to do. I felt 
greatinterest in the building as it progressed, 
inasmuch as it was under the charge of my 
friend, J. C. Trautwine, then a pupil of 
William Strickland, its architect. After the 


new mint went into operation the machin 
ery of the old mint was sold under the auc 
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ness of Mr. Peale for the position which 
led to such important results, a résumé of 
his early training will not be out of place 
here. 

His father, Charles Wilson Peale, had pe 
culiar ideas as to education; he believed in 


never opposing but in every possible way 
assisting and encouraging the child’s natu- 
ral bent. I can recall but one instance that 
he did not carry that out—that was in the 
case of Lineaus, a brother of Franklin, 
whose bent was military. An appointment to 
West Point, made and earnestly urged by Mr. 
Jefferson, was declined, in which I think 
Mr. Peale’s third wife, who had the bringing 
up of the children of the second, who was 
Franklin’s mother, had much to do, as she 
a Quakeress. I have often heard my 
grandfather regret having tried to make a 
boy, whose bent was towards the army, a 
cotton spinner, but Franklin of his own voli- 
tion had gone to the cotton factory of William 
Young, on the Brandywine, in Delaware, to 
learn the trade. Mr. Young was a friend of 
the family and great confidence was placed 
in his counsel and advice in leading the boy 
out of what was considered a foolish whim. 
Connected with Young’s cotton factory was 
«i machine shop for making carding and 


wis 


spinning machinery. It was carried on, if I 
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tioneer’s hammer, mostly by weight as old 
We became the purchasers of the 
with its 
The housings, 


metal 


rolling mill department shafting 
and connected machinery, 
rolls, ete., did not go into the melting fur 
nace, but were refitted as a train of rod rolls 
and went into service in a Pennsylvania roll- 
ing mill, 

In giving such recollections as may occur 
tome of the evolution in the various proc 
esses up to the final steam coinage, I shall 
endeavor as far as possible to clear them of 
the accumulated cobwebs and dust of time. 


These advances and improvements com 
administration of Dr 
first 


improvement in 


menced during the 
Samuel Moore as director, who 
for 
melting and refining department to secure 


Saw 


there was room the 


more uniform results and to save waste 
For the purpose of learning what had been 
done, both chemically and mechanically in 
the European mints and metallurgical estab- 
lishments, that they might be introduced in 
the U.S. Mint, he 


appoint an assistant assayer and an appro 


obtained permission to 


priation to send him abroad for a thorough 
investigation of methods. For this purpose 
my mother’s half brother, Franklin Peale, 
was selected and appointed and went abroad 
on the mission in May, 1838, and he was en 
gaged in the investigation about two years, 
reporting progress from time to time, On his 
return he took his position in the mint as 
ussistunt assayer, and at once inaugurated 
the most important changes in that depart 
ment, which eventually led to vital changes 
in coinage from hand to that of steam power, 
but of this further along. ‘To show the fit 
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ium not mistaken in the names, by the broth- 
ers Hlodgson; into this Franklin soon drifted, 
They were for the time considered very fine 
workmen when hand tools had to be depend 
ed on, 
that within a year Franklin with cold chisel 
hand lathe work far 
them. When Franklin became satisfied that 
he had learned all he could in that establish 
ment he returned to Philadelphia and went 


I have heard one of the brothers say 


und file on excelled 


to work with my father, who was at that time 
au member of the old firmof N. & D. Sellers, 
at making machines for cutting and bending 
While working at that 
my elder brother worked with them, and I 


wire into curd teeth. 


got many good lessons in the handling and 
use of tools. Ile 


au turner on the 


wus a skilled workman is 
foot lathe 
I have rarely seen his equal, never his su 


with hand tools. 
perior, In that shop to show his skill he 
turned one of those wonderful ivory balls 

three skeleton balls one within the other—in 
imitation of those brought from China. As 
to filing flat surfaces, to show and explain 
how a file should be shoved to avoid rock 
ing I have seen him file a piece of metal over 
two inches broad, so that when « straight 
edge was laid on it bore on the extreme out 
er edges, and light could) be seen under the 
filing to the curva 
At a later pe 
Philadel 


phia Museum he delivered such chemical 


center; in other words, 
ture of the file he was using. 
riod when he was manager of the 


and other lectures as could be made interest 
ing to the general public by brilliant experi 
ments. He also exhibited many ingenious 
auutomita of his own invention and construc 


tion. About the same time he delivered at 


May 18, 
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the Franklin Institute a course of lectures 
on machinery, illustrated by models 
movable card drawings. About the time the 
accounts came from England of the loc 
tive experiments on the Liverpool and M 
chester R. R. that excited great 
in all civilized countries, Mr. Peale, to }) 
by the excitement and general interest, 


interest 


signed a model locomotive, based mainly 9) ) 
the description of the Ericsson engine in , 
Rain Hill tests. This working mode] g 
built by Matthew W. Baldwin, and 
time was a greatattraction, making the ci: 
of the museum rooms, that at that time 
in the Arcade Building, drawing two mi 
ture cars, each seating four persons. \{ 
the time this model was built Mr. Bald 
was carrying on the business of mak 
bookbinders’ tools and copper cylinders f(1 
calico printing. No doubt this little 1 
motive may safely be considered as the 1 
the great Baldwin 
Works of the present day. 
Prof. Robert M. Patterson succeeded [Dr 
Samuel Moore as director of the U. S. M 
He was a warm friend of Mr. F. Peale, ind 
had great confidence in his philosophical and 
mechanical ability, and it was during his ad 
ministration that most of the great improve 
ments 


cleus of Locomot 


resulting from Mr. Peale’s mission ' 
to Europe were introduced and carried to Ff 
perfection in the mint. No one could hay: 
been better qualified for the directorship of 
the mint than R. M 
almost be said was born in or to it 


Patterson, who it might 
the son 
of Dr. Robert Patterson, whoin the early 
tory of the mint was for so long a period its 
head. Adam Eckfeldt as chief coiner had 
srown old in the service. This was bef 
the time of that nefarious political doctrin 
that “to the victors belong the spoils,” had 
reached the officers of the mint, to whom of 
all others practical knowledge and ex). 
ence is soessential; ‘‘itis practice that makes | 
perfect.” 
Mr. Eckfeldt was a man of staunch int: 
rity, a cautious, careful, orderly and pain 
taking man; he was not one of the dashi: 
pushing, inventive mechanics, though un 
der his care many apparently slight improv 
ments were gradually adopted that in. the 
aggregate amounted to a great deal in the 
economy of working. He was by no mens 
deficient in inventive ability. J have more 
heard that leader in fire engin 
building in Philadelphia, Patrick Lyon, giv: 
Mr. Eckfeldt the entire credit for the l 
end levers with folding handles, that supe 


than once 


seded the side-levers on the old-fashioned tire 
engines, and by which the operators applied 
their force easier and in a more direct man 
Although Pat. Lyon was the first to 
introduce them he always spoke of them ss 
the Eck feldt levers. 

Although Mr. Peal’s legitimate duties 
the mint pertained to the assay and reti: 


ner. 


department, and in which he was making gre 
changes, including the introduction of 
humid assay and some important changes 
the details of refining to save labor and | 
vent wastage, the yellow smoke or fumes f 
the mint smoke stack at the time created quite 
an excitement among the residents of ne 
nothing of the 
Mr. Peale’s mat 
ural bent being mechanics his mind ran f: 


boring houses who knew 


work the acids were doing, 


his department to improving the machinery 
of the Mr. Eckfeldt availed 
himself of his suggestions, in 


coining, and 


a mode 





degree. The first instance that I can reca! 
memory was to import a die sinking lathe. | 
the 


but it saved hand labor in duplicating d 


do not recollect name of the inve: 


I shall have occasion to refer to this furt 
On, 

It was during the transition stage ot! 
assay and melting that we were first ¢ 
The 
job was making patterns for and the « 


on to do any work for the mint. 


ings for the new melting furnaces; also 
cupel furnace and a crushing and grind 
machine, pulverizing the old black-lead 

the 
or permeated them, but we 


that adhere 
had 
todo with the finer machinery until 


cibles to recover metal 


not 


our first locemotive was put in service on 
Pennsylvania State road in 1836, som 





count of which I have given in the 16th 
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{7th numbers of ‘‘ Early Reminiscences” in 
the numbers of October 31st and November 
7th, 1885. Dr. R. M. Patterson and F. 
Peale were of the company on an excursion 
to exhibit the performance of the engine to 
Lancaster, Pa., and return, a few days after 
which we received a note from Dr. Patter- 
gon requesting us to call atthe mint. I an- 
swered this call, when Dr. Patterson placed 
in my hands a copy of a note he had ad- 
dressed to M. W. Baldwin, 8. V. Merrick, 
ind to several other mechanical concerns, in- 
viting proposals for the machinery of the 
ranch mints, then about to be built at Char- 
lotte, Va., and Dahlonega, Ga., saying that 
he should have addressed similar notes to us 
hid he known that we were constructing 
machinery of the quality, as to workmanship, 
is was required, He knéw that we were en- 
vaved in general foundry work, and for iron 


furnaces, rolling-mills and paper-mill ma- 
chinery; that to his mind did not come up to 
the required standard, but on the locomotive 
excursion the workmanship of the engine 
had satisfied him of his mistake. He said 
bids would be received for any portions of 
the work and referred me to Mr. Eckfeldt, 
who was present at the interview, for specifi- 
cations. He said bids would be considered 
-jron and brass castings, including pat- 
‘ns, finishing by surface measure; also by 
day's work, including use of lathes, tools, 
et This interview Satur- 
ifternoon; he regretted that the time 
was so short and that he had not called on 


was on a 


day 


us sooner, for if we desired to bid for any 
portion of the work we must do so by noon 
on Monday. 

Io my surprise, on reference to Mr, Eck- 
feldt I found that there were no drawings or 
plans of any kind. 
ull in writing, for the details of machinery 


The specifications were 


reference was made to the machinery then in 
operation in the mint. That for 
engine, gave diameter of cylinder, length of 
stroke, length of connecting rod, size and 


the steam 


weight of fly-wheel, cylinder to be vertical, 
the plan of 
to that in the 
a Rush and Muhlenburg engine, the succes 
sors of Oliver Evans. In addition to the shaft- 


veneral engine to conform 


mint, which I think was 


ing, pillow biocks, hangers, giving size and 
lengths, all of cast-iron, with coupling boxes, 
etc.; as to the rolling mill, draw benches, 
coining presses, milling machines, we were 
referred to those then in 
use 

1 ¢ 


1 found Mr. Eckfeldt 
so opposed to horizontal 
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according to which a man in order to attain 
that 
then engineer in a stationary plant, after 


position must first be a fireman, and 


which by firing on a locomotive for about 
eight years he may hope to become an en 
As nearly 
as we can figure this out, no locomotive 


gineer when a vacancy occurs. 


engineer can be less than 60 years old, and 
we wonder where all the engineers come 
from that are very palpably younger than 
this. 
journal that should make some pretensions 


And we also wonder why a technical 


to knowing something of mechanical mat 


ters should depend so much upon daily 


newspapers, Which are notoriously ignorant 
of them 


i — 
Special Radial Drill with Eleetrie Mo- 
tor. 


We present with this an engraving of a 
special radial drill made by the Bickford 
Drill and Tool Co., 
Cincinnati, O., for 
the Crocker Wheeler 
Electric Co., New 
York City. 

The motor used on 
the machine is made 
by the last-mentioned 
firm and is especially 
adapted to such ser- 
vice, having a very 
large armature run- 
ning at comparative 
ly low speed. 

The motor is fast 
ened to the top 
of the drill 
and itsarmature shaft 
is fitted at 
with a raw hide pin 
which 
with a 
which is at one end 


‘ap 
column 





one end 


ion engages 


spur wheel 


of a short shaft, 
which carries at the 
other end a steel 
miter wheel. 

This miter wheel 


engages with a simi- 
lar wheel which is on 
the upper end of the 
vertical splined shaft 
in the back of the 





; ——— i 


Ih 





steam engines that he = 


| 





would not listen to their A 


HH 
Mil 





being 


adopted; he had 





not had any experience 





with metallic ring spring 





packing, and he believed 


that with the ordinary 
hemp packing a_ hori- 
zontal cylinder would 
soon wear oval and the 


n head could not be 
kept tight. The 
view with Dr. Patterson 
Mr. Eckfeldt was a 
long one, and it was after night when I got 
home at with my 


nists 
i 


inter 
ahd 


our works to consult 
taking with me such written speci 

tions as Mr. Eckfeldt had prepared—so 
meaver and no time to refer to the machinery 
in use that I did not see a possibility of mak 


The getting 


brother: 


inv estimates safe to bid on, 


up of plans and patterns for the long-stroke 
| the 


cal engine was out of question, 


Having still on hand the old rolling-mill 
tuachinery on which very trifling changes 
had been made for the new mint, a scale 
uy estimate would give a tolerable safe 
b to bid on for that portion. We might 


secure the castings for the melting depart 
ments, for we had all the patterns for the 
improved furnaces that Mr. Peale was con- 
structing in Philadelphia and expected to 
introduce into the New Orleans Mint, be 
yond which I did not think it possible we 
COuld secure any of the proposed work. 
eae a 

The Manufacturer's Gazetle reprints as a 
leading attraction an article from the New 
1 ; Sun the 


on ‘locomotive enyineer 
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column, From this shaft the power is trans- 
mitted to the horizontal splined shaft in 


back of the arm, and from here to a short 
vertical shaft in back of the head which 
drives the spindle direct. On this latter 


shaft the back gear is attached, which ar 
rangement very much reduces the strain on 
the long splined shafts, and permits some 
parts of the machine to be made lighter and 
neater than would otherwise be possible. 

The arm of the drill can easily be swung 
around in a full cirele and the base is also 
made a full circle, which gives the advantage 
of being able to set work on one part of the 
base while another piece is being operated 
upon, 

The column of 
inside column and 


this drill consists of the 
The 


sleeve revolves easily on anti-friction rollers 


the outside sleeve. 


and has a bearing top and bottom, thus 
avoiding binding and — springing. The 


switch board can be put at any convenient 
part of the drill to be within easy reach of 
the operator. The elevating and lowerin, 


of the arm is done in the same manner as on 


il 


“nl 


Hl 
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other similar drills and gives no difticulty 
at all to the motor. The test of this machine 
made at the shops of the Bickford Drill and 
Tool Co. has been very satisfactory and the 
drill did perfect work in every respect. 
So 
LETTERS FROM PRACTICAL MEN. 
Drawing Room Appliances, 
Machinist : 
gratifying to see so 


KHditor 
It was very 


American 
many 
expressions of opinion upon my article en 
titled ‘Section Paper and Its Correct Use,” 
that the 
will, in the minds of engineers and drafts 
the unfavorable, and 
that they will not be deterred by the few 
letters which spoke 


and I trust favorable criticisms 


men, far outweigh 
disparagingly of the 
paper, from giving it a fair trial. 

I had supposed that it would have been 
apparent to every engineer that to lay out 
a mechanism upon cross section paper, where 
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paper can be held securely with very slight 
whilst with a 45° triangle hori- 
zontal and vertical lines can be drawn. 

In answer to Mr. Sauls’ inquiry as to 


pressure, 


where the Chinese writing stick can be pro- 
cured, I know of no manufacturer of them, 
but one can be very easily whittled from a 
piece of boxwood into the shape shown in 
Fig. 3. page 6, of the February 2d_ issue ; 
care, however, should be taken in the selec- 
tion of wood, as the hard sticks not only 
last longer, but will write much better than 
the softer ones. 

The article by ‘‘ Cascadilla,” entitled ‘‘Use 
of Cross section Paper,” states the writer's 
disapproval of the paper, and he says it is a 
this 
A tin roof 
is an excellent thing for keeping rain out of 
u house, but the tin would hardly do to 
make a suit of summer clothes of. 


positive hindrance in gear work. In 


point I quite agree with him. 


He also says that shrinkage cuts no figure 
ut all, as pattern makers go by dimensions, 
Neither the Brown 
& Sharpe Mfg. Co. nor the Ferracute Ma- 
chine Co., both of which firms have long 


wherever he has been 


used section paper, dimension the untinished 
parts of their pattern drawings. 

“The Old Man” that money is 
What he wants, and unless a thing will add 


writes 


to his bank account, to keepitaway. Money 
all the 
idea of economy that section paper was first 


is what we want, and it was with 
used, 

If the time daily expended upon’ unneces 
sary work consequent upon lack of system 
or use of unsuitable tools could be summed 
up, the 
favorable circumstances compared with the 
obtained 
where 


and production under such un 


work from a 
room due atten 
tion was paid to system, 
and the suitable equip 


ment of the men, the 
result would be truly 
astonishing, When we 


consider the important 
position in the engineer 
ing world which the de 
signing and drafting 
room holds, it is surpris 
ing to find how much 
the whole arrangement, 
uppliances and systems 
of one room differ from 
another. In this branch 
of the profession, which 
one might call the foun 
tain head of all success, 
think that 
engineers would by now 
have 


one would 


come to acknowl 





edge some — particular 
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a 
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would be 


, 


every distance can be easily read 


much easier than where each dimension 
must be taken from «a seale, but in this 
neither ‘‘ Cascadilla’” nor ‘Phe Old Man” 


seem to quite agree with me 

If reference is made to my article in the 
February 2d issue of this paper, page 6, it 
will be found that I said cross-section paper 
had 
detail work, but I 


been used to great advantage for all 
did 
advisability of adopting it for universal use, 
nor did [| credit the 
Mfy. Co. with the first commercial 
it, as Mr. Oberlin Smith's letter stated. I 
said that the Brown & Sharpe Mfg. Co. 
were the first to adopt it for general use for 


still 


not recommend the 


Brown & Sharpe 


use of 


detail work, and this I have reason to 
believe is correct 

As to the necessity of fixing the sheet to 
the board to the 


triangle or straight-edge to the two points 


save time of bringing 
of a line, I have found the simple plan of 
fastening three thin india-rubber feet toa 
large size celluloid triangle to work very 


satisfactorily. This being placed upon the 


system, and some special 
set of appliances as best 


adapted for accelerating 


correct’ designing and 
producing good work, 
Section paper in itself 


is only a small item, and 


perhaps its use would 
gave only a very few 
dollars a year; never 


theless, if all these small items were as care 
fully considered as they should be, many of 
our firms would be much richer to-day than 
they are, 

The choice of tables for a drafting room 
is a matter worthy of careful consideration, 
That the 
preserved, they should all be of one height, 


the symmetry of room may be 


and that height such as will suit the average 


man when standing. ® The height of tables 


now in Common use seems to have been 


decided upon because it was half way be 
tween the height most suitable for sitting 
down and standing up to, ‘The stools being 
non adjustable, and so high that a man’s 


legs dangle in the air, he is 


constantly 


alternating between standing and sitting, 
and is never comfortable in either position, 
the top of the 


sitting makes it necessary that he should 


Reaching to board whilst 
take the weight of his body upon his chest, 
or hold himself in position by twining his 
legs about the framework of the stool ; and 
standing to the work is a back-breaking 


business In any case, he is rendered untit 
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for more than a few hours work at a time. 
The table should be made to suit a man 
while standing. The seat should be in the 
form of a high adjustable chair, having low 
back, and mounted upon rubber casters, as 
it is then an easy matter to move from one 
end of a large table to the other. 

The most convenient form of table is one 
with a flat top, large enough to hold both 
drawing board drawings. It 
should have a chest of drawers at one side, 


and loose 
and be provided with places for a dust brush 
and file. The foot-rest should be a beam 
running the length of the open space be- 
neath, and allow of adjustment up and down. 

Upon the table there shculd be a light 
framework of wood, provided with sharp 
pointed packing blocks to set it at con 
venient inclinations ; upon this should be a 
new style Bergner board swiveling at the 
center; this allows it to be swung to any 
desired angle to suit the arm, or bring the 
upper portion of the board within 
reach. : 

Drawing paper should not be used di- 
rectly after being taken from the roll, as the 
curling edges become quickly soiled, inter- 
fere with T-square, straight-edge and _tri- 
angles, and are easily torn, The paper 
should be cut to the standard sizes, and kept 
in a drawer until Wanted. This avoids the 
necessity of explaining to each new man the 
dimensions of an 4 4, or 4 size sheet, and 
keeps it always flat. 

In general, it does not pay to require a 


easy 


designing draftsman to ink in his work, for 
this can be done fully as well by a cheaper 
man or tracer. Paper should be of a strong, 
high grade, so that erasing will not destroy 
the surface. 

One of the best ways of securing a draw- 
ing or tracing to the board is to use small, 
copper tacks. They do away with the an- 
noyance of the large-headed, old-style thumb 
tack, which greatly interfere with square 
and triangle. The chief objection to the 
tacks seems to be the noise made by driving; 
this, however, can easily be overcome by 
supplying each man with a small file or 
awl handle, the front end of which answers 
well for pushing them into place. The other 
end of the handle can have a small, slightly 
curved piece of steel inserted, by means of 
which the tacks may be readily withdrawn, 
saving broken fingernails and ruffled temper. 

For quick work each draftsman should 
have a double-ended lead holder, that he 
may always be ready with a flat point for 
long fine lines, round point with 
which to transfer measurements from the 


and a 


scale, making sharp corners, figuring, etc. 

In dimensioning, put as few figures on the 
drawing as possible. Never give the same 
dimension in more than one view, and put 
it where it is most likely to be looked for, 
Omit all foot and inch symbols, as they 
only add to the confusion of a drawing, and 
are practically useless. Up to two feet all 
dimensions should be given in inches. Be- 
yond two feet, except in dimensioning pul 
leys, or where trade custom has fixed upon 
inches as the most convenient nomenclature, 
all figures to be in feet and inches. 

If recessed triangles could be had, draw- 
ings could be kept much cleaner. Ordinary 
triangles other than wooden ones should be 
washed weekly. 

In a finished drawing it is as well, for the 
sake of clearness, to give all center and pitch 
lines in solid red ink, dimension lines in 
solid blue, and the lines used for project- 
ing parts to a convenient place for dimen- 
sioning in broken blue lines. 

Parts to be operated upon in jig or fixture 
can best be shown in green ink, as they are 
then easily distinguished from the rest of 
the design, Arrow points and the figuring 
should be in black, as is customary, using 
the Chinese writing stick as above men- 
tioned. 

Every system should provide for pattern 
and forging numbers, and these should be 
carefully registered. The forgings should 
be separated into classes, and separate sheets 
used for each class, a note being made upon 
each sheet as to whether the pieces shown 
are to be made in the blacksmith’s shop, cut 
off from stock lengths, or ordered elsewhere. 
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Each piece should have a suggestive no- 
menclature to indicate its place, and marked 
with the material and number wanted; the 
name should not contain“too many words. 

All drawings should be numbered, and an 
index kept as to the drawer in which each 
sheet can be found. 

Finished lines can best be denoted by an 
', X or’, rather than by an extra line in red 
nk, as these lines disappear in blue-print- 
ing and to be redrawn on the blue- 
prints, work usually done by a boy, who 
generally makes mistakes. 

Wherever a system is used there is danger 
of its being carried to extreme, and it then 
into red This, per- 
haps, is worse than no system at all. The 
success of an engineering or any other busi- 
ness is greatly enhanced by everything that 


f 
i 


have 


deteriorates tapism. 


tends to cheaper production, and it must be 
with the object of cheapening the produc- 
tion of correct design and good drawings 
that the system in the drawing room should 
be formed. 

Primarily, the drafting room should be 
comfortable ; that is, well ventilated; the 
light, too, must be good. 
tools, and the judicious use of such labor- 
saving appliances as have been mentioned, 
good and cheap work may be expected. 
Section paper must be used in its proper 
place, and should not be allowed to develop 
into a 
form, is sure in the long run to prove ex- 


Then with good 


hobby-horse, which, whatever its 


pensive, 

Lastly, systems should not be allowed to 
extend too far in matters of design, as they 
are then more apt to destroy all originality 
than to accelerate any production whatever. 
It should rather be the endeavor in every 
drafting room to encourage original design- 
ing, sO arranging the system that easy ref- 
erence can be had at any time to what has 
already been accomplished. 

Ht. M. Norrts. 


Single Locomotives—About Emery. 
Editor American Machinist : 

I ought to have replied to Mr. Crane earlier 
than this, and 
having done so. I do not consider he is quite 
correct in saying that I was of opinion that 
small wheels could not make any kind of 
fast time, because this is not so. Over 20 
years ago I have traveled behind an engine 
with 60-inch wheels at 60 miles per hour 
speed, and the engine was built before the 
year 1850. Nor did I mean to be understood 
as saying there were no brick arches used 
in America. 
that the brick arch is of general application 
as itis here? If so, how is it that there was 
recently published an account of the addi- 
tion of brick arches in Chicago to smoky 
locomotives with good effect, and how is it 
that with our smoky bituminous English 
coal we do not have black smoke rolling 
from the funnels here?) What I had to say 
about the ill- kept state of locomotives in 
America bore upon the question of the 
double crew system. You cannot run a 
locomotive all the time and keep it clean, 
but I don’t pretend to say that the English 
plan is commercially the better plan, for it 
certainly keeps an engine idle when it could 
be at work earning money; but, after all, 
are not appearances worth something ? No, 
I am not troubled with back pressure. It 
is not much heard of here, but, despite Mr. 
Crane’s diagrams, it is a great deal talked 
of in America, and America has, I think, 
produced a bigger crop of ideas to improve 
it away than has England, where it might 
have been expected to be more felt by rea- 
son of higher speeds. I have the very best 
of reasons for knowing that back pressure 
is so much thought of in America that much 
money has been spent there to push inven- 
tions for diminishing it. 

Now as to the indicated power of the 
English engine. This was 1,100 in the case 
I gave. The Empire State gave 
1,300. It had cylinders than the 
English engine, and was altogether larger 
and heavier, and it indicated 1,300 horse 
power. Of what good was the extra 200 
The English train with 1,100 
horse-power was far heavier than the Em- 


hereby apologize for not 


Can Mr. Crane say, however, 


engine 
bigger 


horse- power ? 
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pire State, and was drawn by a single wheel 
engine. The weight of the Empire State 
train was about 280,000 pounds behind the 
tender ; of the North Eastern train about 
500,700 behind the tender, and the speeds 
were about the same. 

My contention is that had American en- 
gines large single wheels and the English 
sanding blast, they would do their work 
better than now, and with less fuel. Why 
should they not ? 

Mr. Crane runs away with the difficulty- 
of-starting fallacy, and reminds me of a 
writer in one of your New York contem- 
poraries, who stated that it took the Great 
Western 28 miles to get up speed. I feel at 
a disadvantage in arguing this question, 
especially in face of Mr. Crane’s reiteration 
of the advantages of the small wheel for 
high speeds, and wonder why, if they are 
so good, the Empire State express is not 
run with a 40 inch wheel, and why 84-inch 
wheels are being got ready for it or similar 
American traffic. Let us see then what an 
American has said on the subject—Mr. 
Barnet Le Van, in the American Hngineering 
Magazine, of March, 1893—Mr. Le Van’s 
article is too long to reproduce bodily, but 
the following passages are culled from it, 
and I suppose Mr. Le Van knows what Ameri- 
can requirements are, and is likely to know 
the weight of American trains, and is able 
to gauge the accuracy or otherwise of the 
oft-repeated statement that English passen- 
ger trains are so very light 

Well, Mr. Le Van says he ‘‘has covered 
the space of five miles at the rate of 70 
miles an hour” ‘with entire 
oscillation.” 


absence of 


the most important 
the coupling rods;”’ 


“* Among “auses of 
friction are ‘is satis- 
fied high speeds will be best accomplished 
with a locomotive having but, one pair 
of driving wheels, similar to No. 5,000 built 
by the Baldwin Co.” in 1880. 

‘Single locomotives are cheaper in first 
cost, more efficient and cheap in mainten- 
ance.” ‘‘ The majority of fast runs on Eng- 
lish railways are made with ‘single’ loco 
motives, and their average loads are equal 
to the loads hauled in America, if not heavier 
than those of our fast trains. 

“On one English railway the saving of 
fuel effected by single over coupled en- 
gines amounts to about 10 per cent. of the 
entire passenger locomotive coal bills.” 

Mr. Le Van refers to the ‘ Ironsides”’ 
built in 1882 by Baldwin, which ran at 62 
miles an hour, and to No. 5,000 of the Bald- 
win works, which had 78-inch wheels, and 
ran from Philadelphia to Jersey City, 89.4 
miles, in 98 minutes, with a train of 148 
tons total, and returned with 168 tons total 
in 100 minutes. I believe this was the en- 
gine which was sent to England with the 
Eames brake, and sold here, the purchaser 
giving $2,000 for her as scrap, because he 
thought there would be a copper fire box. 
Why it should have been scrapped I cannot 
understand, unless it was that no one cared 
to have an odd engine of the templet di- 
mensions. 

Then, Mr. Le Van instances the Carroll 
of Carrollton, which had 84-inch wheels of 
wrought-iron by Winans, which ran so 
well on the Boston & Worcester in 1849. 

‘The running in August, 1888, from Carl- 
isle to Edinburgh, 100% miles, was made in 
102 minutes 33 seconds, or at an average 
speed of 58.94 miles per hour by the Cale- 
donian large wheel singles. 

‘The fast trains on the Midland average 
240 tons (2,240 pounds), and the speed 50.7 
miles, on a coal consumption less than 26 
pounds per mile; the coupled locomotives of 
America never consume less than 50 pounds 
with this weight of train. The English 
engine on the P. R. R, which is virtually a 
single, uses 25 per cent. coal than 
coupled engines doing the same work. The 
G. N. locomotives” (illustrated lately in the 
AMERICAN MACHINIST) ‘‘ haul twenty-six 15 
with 26 pounds of fuel per 


less 


ten coaches 
mile.” 

Mr, Le Van fully replies to the objections 
raised as to want of adhesion, and states this 
is completely solved by the steam sanding 
jet. 
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He also says, ‘‘Our (American) locomo 
tives are now built especially for starting 
trains, though this involves not 5 per cent 
of the work to be performed, making them 
wasteful for 95 per cent. of the power 
**Single locomotives haul 250-ton trains at 
53 miles for 26 pounds, which would } 
hauled at 43 miles for 50 pounds by an 
American coupled engine. The English 
locomotive weighs 85,000 pounds, the Ameri 
can 100,000 pounds.” 

He concludes by saying that by the adopti 
of single engines, American fast trains wo 
be run as fast as Eaglish trains, and save 50 
per cent. in fuel on their present consum 
tion. 

After this information from an American 
authority we may well inquire again why 
it takes -1,800 horse-power to draw a fo 
car train in America?) Why somany pounds 
of coal per mile, when trains of 250 tons 
2,240 pounds) are hauled by English engines 
for 26 pounds per mile? 

Why did Mr. Johnson, of the Midland 
Railway—the great English advocate of 
coupled engines—his line having heavy 
gradients, try one of his coupled engines 
without its coupling rods, and then begin 
to build singles which regularly haul thei 
240 tons at a mean speed of 53 miles per 
hour for 100 miles together? Because the 
is no starting difficulty with the sandin: 
blast, and because for the sake of a quic\ 
start without sand it is not good practice to 
cripple an engine all the remainder of its 
journey. Mr. Crane says it may be possi 
ble to use a larger wheel to run lighte: 
trains of four cars, and run them faste: 
My argument all along has been to us 
larger wheels on fast trains. I have said 
nothing of slow trains at 40 miles or less 
speed, and have always pointed out that for 
the highest speeds the exerescences of rail 
roading in the shape of driving cars were 
heavy tax. In this country of short dis 
tances it has been, until recently, our habit 
to lop off the excrescences and lay on the 
speed. The growth of the excrescences 
may, I suppose, be credited with the fact 
that we have no train scheduled to run 
the mean speed of the Great Western trains 
of forty years ago, which ran from London 
to Bristol, 118 miles, in two hours from start 
to stop. 

I might add that with the link motion at 
high speeds, and early cut-off, the high 
compression, which isthe very good equiv: 
lent of back pressure, and serves much tli 
same end, is intensified when the exhaust 
does not get freely away, and when there is 
a necessity to burn so many pounds of co:l 
this is effected by the sharp blast which 
helps up the compression, 

Now, Mr. Crane is talking about defend 
ing the American locomotive, and says it 
needs no defense, but, if you please, who 
has attacked it? I certainly have not done so 
W hat I have tried to do has been to point out 
how wrong itis to take an engine which 


the growth of American circumstances, ani 
has been evolved to meet certain conditions, 
which are mainly to draw heavy trains 


moderate speeds, and to start and sto 


frequently; and to apply this same engine to 


conditions similar to those which prevail i 
an old settled country, without making an) 
change in the structure and dimensions 0! 
the machine. Would Mr. Crane eall it a: 
attack on the English locomotive if som: 
one were to state that the G. N. 8-foot sine li 


was not a proper machine to haul a train uj) 


Pike’s Peak? Or is it a safe practice to ru 
high speeds with sma}l coupled wheels, hay 
ing a regard for the coupling rods and pins 

Mr, Crane continues to speak of frequen 
stops, and says large wheels are unsuitab 
for this. I need again to remind him th 
I opened this discussion entirely on th 


question of high speeds, and no railroad 


runs high-speed trains with frequent stops 


If Americans could only bring themselves 


to believe English single engines do not sim 
ply stand still and slip, it would not be lon 
before American locomotive builders woul 
Mr. Cran 
Let him therefor 


be asked to build such engines, 
still doubts my facts. 
read Mr. Le Van. 

In reference to the question of the distrib 
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ution of load on the rails, to which I have 
aliuded, as explanatory of the heavier haul- 
ave of American trains, | have made a few 
observations lately, and may add that short 
cars (30 feet in the body) are carried by six 
wheels, and cars about 40 feet long are car- 
ried by a pair of four-wheel trucks on some 
lines and by eight wheels on others. Longer 
ears have twelve wheels in all. There are, I 
know, twelve wheels under some American 
cars, but more often only eight, and consid- 
ering that the English car is narrower and 
less lofty this would show a far heavier 
wheel load than even the lengths of car 
would indicate; quite sufficient perhaps to 
account for the heavier haulage, as pointed 
out by Mr. Crane, of a train of four cars (140 
tons) as compared with one of 250 tons on 
the North Eastern. 

Jt has been said that the special run of the 
Empire State express with 1,300 horse-pow- 
er does not represent the maximum duty of 
the locomotive which did it. Whether this 
be so or not is of no moment whatever. My 
position is not to argue that English en- 
gines are more powerful than American be- 
cause I am simple enough to still cling 
to the old notion that a locomotive cylinder 
develops power just according to its capa- 
city and mean effective pressure, and I hap- 
pen to have been connected with an Ameri- 
can locomotive which developed 1,800 horse- 
power in the cylinders. Therefore I will 
Jeave this item and grant that 1,300 horse- 
power was not the maximum duty of the 
Empire State locomotive, but very clearly 
it was the power generated by an engine 
drawing a train of 140 tons very little faster 
than 1,100 horse-power drew a train of 250 
tons; and this is what I am trying to show 
Mr. Crane I have all along been arguing, 
and he insists Iam attacking the American 
locomotive. WhatI attack, if he insists on 
the word, is the bad distribution of the train 
load upon the track, the overloading of axles 
and the use of coupling rods on a high-speed 
engine, together with the use of too small 
So far indeed from attacking the 
locomotive it burns 
more coal and does less hauling my argu- 
ments go to show that the fault is not with 
the engine as indicated but with the practice 
that compels it to revolve at a speed unsuit- 
able for it and pull a load whose resistance 
is needlessly great. 

I must thank Mr. Walker for his informa- 
tion upon the emery question which corre 
sponds with other knowledge I have received 
and noted in your columns as _ to the superi- 
ority of the magnetism of calcined emery as 
compared with raw. I am now trying to 
find why emery is calcined, if it is better or 
worse for the process. I have also to thank 
all others who have kindly volunteered in- 
formation on this emery question in which I 
am still experimenting, and may some day 
be able to give back information in return. 

At present I have found myself moving 
quite off the ordinary track, and apparently 
to advantage, but this may be merely my 
ignorance of what others have accomplished 
and I may find that either I am covering 
old ground, or that a discarded system is fit 
ting a novel application. 


wheels. 


as wasteful because 


W. H. Boorn, 
Waking Conical Springs. 

Kiditor American Machinist : 

J. M. W., Question 187, can bend wire 
into a helix by passing it through a system 
f three rolls, at some angle other than an 
ngle of 90° to their axes. bend it 
into a true spiral by passing it through 
rolls, which motion 
wards or from the other two. By com- 
bining both elements he can make conical 

irals in a continuous coil, and then cut 
The better way, however, is 


IIe can 


three one of has a 


y 


as desired. 

buy them ready made from some one 

ilready in the business. 
SUPERANNUATED. 


Gear Cutters—Patents, 
litor American Machinist : 
In your issue of April 20, ‘‘ Greko” wishes 
to know how clearance is got on a cutter 
r milling gears without thinning the tooth. 


t seems to me to be best answered by say- 
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ing that what iscalled a tooth is really an 
infinite number of teeth, one back of an 
other, each slightly lower than the other, 
though of exactly the same thickness; the 
fact of their being lower giving clearance, 
the only effect of grinding being to make 
the cutter of smaller diameter. 

Fred H. Colvin certainly has the right 
idea of patents and their use, even if he is 
‘‘jumped on” for his way of bringing it to 
pass, | a) se 
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Handy and Inexpensive Appliances. 


By Perer H. BuULLocK. 

Those who manage steam plants know 
that there are always repairs to be made, 
and that accidents will happen that require 
immediate attention. 
the best tools and appliances at hand, and 
who displays the best judgment in their 
use, is the one whose plant is the least often 
disabled, and where to shut down for repairs 
to the apparatus under his charge is a thing 
unknown. The here de 
scribed are simple, effective, inexpensive, 
and easily made. I use them all, and can 
assure any one having occasion to do work 
for which they are appropriate, that much 
time can be saved on many jobs over any 
other method or appliance known to me. 
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The engineer who has 


almost articles 








EASILY APPLIED BELT CLAMPS. 

The clamps shown in Fig. 1 were designed 
for putting on a lot of new belts from 4 to 
12 inches wide and directly from the roll, 
using pulley blocks to get the belt tight, and 
then cutting off just what was needed and 
lacing the ends together. They worked so 
well for this purpose that I utilized them for 
taking up belts already in place, using endless 
chain falls instead of rope pulleys. These 
clamps are simply pieces of 3x5 oak, planed 
slightly thinnerat the ends to compensate for 
bending, and fastened with common 7xg 
machine bolts. On the wood is 
slotted into the hole so the bolt can be taken 
out and the clamp slipped over the belt. 
Eye-bolts are put through the bottom half 
for hooking in the chain falls or other tight- 
ening apparatus. In using them it 
necessary to be very particular about getting 
for the 
blocks are put so far back from the ends 
that the belt can easily be held fair and 
square for lacing. I like this arrangement 
so much better than the 
screws, that I have put four eye-bolts into 
my 40-inch clamps, and use a set of falls on 
each end instead of the discarded screws. 


one end 


is not 


them exactly square or central, 


slow working 
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Fig.2 


SOME BEAM GRIPS FOR 


HOISTING, 


TEMPORARY 


It is frequently necessary to use blocks or 
falls for hoisting shafting or pulleys into 
place, and it is not always possible to find a 
good solid thing to hitch the top hook into 

Fig. 2 is a very handy rig to put in be 
rafters, It 
of heavy flat-iron, one end rounded off and 
slightly curved upwards, and having a ring 
or link attached to a staple near the top or 
curved end for hooking the pulley blocks 


tween floor beams or is made 


into. The other, or lower end, is left square 


and rough. To put this in place it is only 


necessary to tack a light cleat near the 
bottom of one beam for the lower end of 
the thing to rest on, while being put in 


place, for after the load is put on nothing 
in reason will pull it down. Of course, it 


must be used as shown; it works better that 


way, just the same as a shovel works best 
right side up. 


A friend saw mine and made 
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himself one: 


He wished to raise a part of a 
from its frame and_ told his 
mechanic (?) about nailing on the cleat to 
hold the thing in -place. The 
nailed on all right, in fact more solid than 
was necessary, but he put the bar in with 
the eye-bolt and Jink at the bottom and next 
to the cleat. The result was a scalp wound, 
an injured foot, and a broken casting worth 


machine 


cleat was 


forty dollars, and entailing over a week’s 
delay. The rig was not to blame for the 
fault, the man didn’t think; he ought to 
chop wood or drive a coal team. If the 
floor beams are light and the bar does not 
come near the well to 
wedge a piece of wood endwise between the 
beam where the lower end of the bar comes, 
and the next timber, especially if the load 
to be hoisted is heavy, for the strain might 
be enough to press a light beam out of posi- 
tion, 


X bridging, it is 


Another portable and adjustable beam 
grip is shown in Fig. 3. It is made on the 
all-tongs principle, of 24x machine steel, 
and will hold on beams from 2 to 12 inches 
thick. The teeth are on a curve so that, re- 
gardless of the thickness of the beam, one 
after another of the teeth are pressed into 
the wood as the load is increased. 

This same rig reversed makes a good 
timber grip for hoisting beams or stringers, 
or for holding up one end of a timber 
while using it for a lever or purchase. I 
have made several especially for such use. 
To go with these appliances there should be 
in every engineer's tool-room several rope 
slings of various lengths and sizes to use on 
the rims and arms of pulleys, or on shafting 
when hoisting any of them into place. 
These slings being endless they can be slip 
noosed on toanything, and there is no danger 
that landman’s knot will slip and 
break the article being hoisted, as often has 


some 
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Fig.3 


been the case. There should also be a few 
S hooks made of round steel, as there are 
lots of jobs where they are almost indis 
pensable. 
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High Duty Attachments for Pumps. 

The regular monthly meeting of the En- 
gineering Association of the South was held 
in Nashville, Tenn., April 13, 1893, with a 
good attendance, Vice-president William 'T. 
Magruder presiding. The of the 
evening was a discussion on ‘High Duty 


feature 


Attachments for Non-rotative Pumping En- 
gines,” led by Mr. L d’Auria. 

Mr. d’Auria showed that, apart from any 
consideration relating to expansion, the ag- 
gregate weight of the reciprocating parts in 
Cornish, Bull and simple Worthington en- 
gines, respectively, is equal to 2.3, 1.0 and 
0.1 of the load, although it could be made 
heavier without restriction; but with reduc 
tion of these three 
types of engines, the rate of steam expan- 


weight in successive 
sion had also to be reduced, it being possi 
ble to use in the Cornish engine four expan- 
sions, in the Bull but two, while in the 
Worthington with simple cylinder expan- 
sion was practically impossible. 

Mr. d’Auria showed that the piston speed 
is affected by ‘effective 
weight,” this weight being expressed by the 
sum of the products of each of the recipro- 


what he calls 


cating parts by the square of the velocity of 
its center of gravity or gyration expressed 
in terms of the velocity of the plunger as a 
unit. In using steam expansively this force 
in the first part of the stroke is greater than 


7 


the load and will perform an excess of work, 
‘‘accelerative work.” According to a law 
discovered by Mr. d’Auria, the mean plung 
er speed during the stroke in a non-rotative 
pumping engine equals 





<a accelerative work 
effective weight 

the coefticient ¢ varying with the variation 
of the propelling force, in the average equal 
ing about 4.8. By the application of this 
law Mr. d'Auria proved that a Bull engine 
could have been made lighter and yet use a 
higher rate of expansion than a Cornish, 
and that a Worthington engine could be 
transformed into a high duty engine by add- 
ing a reciprocating weight, about 7 or 8 per 
cent. of the load and moving with a velocity 
four times thatof the plunger. This added 
reciprocating weight, which constitutes the 
d’Auria high duty attachment, Mr. d’Auria 
showed in the form of a liquid column. 
Thus a direct-acting plunger is attached to 
in extension of the piston rod of the pump- 
ing engine and movesin a cylinder of its 
own; at the ends of this cylinder the ends 
of a U-shaped pipe are attached and the 
cylinder and pipe are filled with a liquid. 
The area of the pipe being less than that of 
the plunger, the velocity of the liquid col- 
umn is proportionally greater than that of 
the piston. Shocks due to excess of energy 
at the end of the stroke are prevented by 
the liquid the plunger 
small uncovered 


passing around 
through 


the 


channels when 
plunger, by this excessive pressure, 
passes beyond its usual stroke. Also, dam 
age by sudden release of pressure, as by ac- 
cidental breaking of the delivery main, is 
prevented by making the resistance to con- 
trola valve which throttles the passage of 
the reciprocating liquid. The law of piston 
speed was verified by a model in which the 
propelling force was a spring attached to 
one endof the plunger rod, the load being 
represented by a weight pulling at the other; 
the middle of the 
stroke, the pull of the spring at the begin- 
ning is about twice that of the weight, and 
at the end only equals the friction of the 
working parts 


these balance only at 


When the apparatus was 
filled with liquid the piston made a steadier, 
longer stroke than when no liquid was used, 
showing the friction of the liquid to be in- 
significant. Diameter of plunger, 3.94 inch- 
es; of pipe, 2.06 inches; ratio of their areas, 
3.65; weight of moving parts, 61 pounds; of 
waterin the pipe, 51.5 pounds; hence effect- 


ive weight with the water is W = 61 + 51.5 
x 3.65% = 747 pounds, and without the water 


isonly W= 61 pounds. The accelerative work 
in both cases Y = 4.84 foot-pounds, and the 
length of stroke 0.46 foot. The velocity was 
with the water 0.883 foot per second, and 
without the water 1.38 feet per second. Ac- 
cording to Mr. d’Auria’s approximate form- 
ula: 
at 
Y= Esy | 
the velocity equals 0.884 and 1.34 feet per 
second, respectively, showing a close agree- 
ment. Besides, the figures show that the 
effect of the water in the pipe was that of 
reducing the piston speed to about one-third 
that without water, and without appreciable 
loss by friction. 
WALTER G. KIRKPATRICK, Secretary. 
~~ 
The Academy 

that the 
10,416 franes, for which all 
and inventors of all nations 


of Sciences in Turin an- 


nounces ninth Bressa prize of 


men of science 
are free to com- 
from January 1, 1891, 
1894, 


given to whoever, in the judgment of the 


pete, is now offered 
to December 31, The prize will be 
Academy, shall have, within the period in- 
dicated, made the most important and useful 
discovery, or shall have published the most 
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The Chicago Exposition. 

At this writing the great Exposition at 
Chicago is slowly settling down into work- 
ing condition; settling down quite as fast as 
could be expected, considering the chaotic 
condition of the inside of many of the build- 
ings. Much complaint has been made, and 
is being made as to the way matters in con- 
nection with the Fair have been managed. 
Of this it may be said that if the manage- 
ment was perfect there would be fault-find- 
ing. It is one of the prerogatives of human 
nature to find fault, and nothing can take 
away this right. There has been complaint 
from the beginning, and there will be com- 
plaint till the Fair is ended, and the last ex 
hibit removed. 

We do not, by any means, wish to be un- 
derstood as saying that the management has 
been blameless. Abuses have existed—un 
doubtedly do yet exist. This has been espec- 
ially noticeable in the opportunities that have 
been afforded for fleecing those who unfor- 
tunately felt impelled to eat and drink inside 
the enclosure. It is being corrected to some 
extent, but there is, so far as we can see, no 
reason why it should ever have been allowed 
toexist. Itshould, however—as in some sense 
an apology for those who had restaurant 
privileges on the grounds—be noticed that 
they assert that the only means by which 
they could get their supplies inside the en- 
closure made them cost fully twice as much 
as they would have cost them outside, else- 
where in the city. If this apology is not 
altogether a good one, yet if the facts are as 
they state, it has some weight. There has 
been careless management somewhere in re- 
gard to overcharges on the ground, but then 
as regards this and other things complained 
of, it must be remembered that the man 


agers are only human, and that they have 
a big job on their hands; perhaps they gave 


too little thought to the fact that early im- 
pressions, especially if unfavorable, are cer- 
tain to have a damaging effect. Allowance 
should also be made for the fact that inter- 
national fairs are not things of every-day 
occurrence, and there are none specially 
trained to manage them in all their details. 
While it must be expected that errors will 
be made, particularly in the preliminary and 
early stages, the fact that there is so much 
to attend to should cover a good many errors 
of judgment. Many things that were not 
as they should be are being remedied, per- 
haps as fast as is practicable, and those who 
read the papers are quite sure to hear of all 
that is wrong, with a considerable margin 
of exaggeration. 

If the attendance has not been as large as 
was anticipated, it has been large enough 
to show an interest that will, let us hope, 
later on bring it up to all that has been 
reasonably hoped for. The conditions have 
been such that many exhibits have not been 
in readiness, and this has kept many in- 
tending visitors at home. This is unfortu- 


nate because the cool spring and early 
summer months are better calculated to 


attract visitors than the warmer weather of 
the later summer months; it will undoubtedly 
decrease the total attendance to some extent. 
Then, as to the attendance in the early days, 
it must be considered that Chicago has not 
the population to draw from that Paris had, 
which at all 
fairs is largely depended upon to 
during the first few 
weeks, could hardly be expected to be so 
great. We have not at hand the figures 
enabling a comparison to be made between 
the attendance for the early days at Paris 
and at Chicago, but should expect that it 
would be in favor of Paris. 

The cost of living has, so far, been high 
beyond reason at Chicago, and this has un 
doubtedly been reflected in the attendance. 
It is doubtful if this high rate can be main- 
tained ; it is at least to be hoped that com- 
petition will bring about a reduction, which 
will be to the interest of the Exposition, 

All these things, and the fact that the 
press of the country has kept the people 
well informed in the matter, have tended 
to keep people away from Chicago, 


hence the local attendance, 
great 


swell the numbers 


We are frequently asked as to the best 
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probable time to visit the Fair. For those who 
can make a long stay, or for those who can 
go often, it is a good time now. Those who 
can only go for a short visit, and at a good 
deal of sacrifice, will do well to wait—wait 
until they learn, as they will, that the 
preparations are complete, or more nearly 
so than at present. 

= aw 

The Honor of Draftsmen. 





At this writing much space is being de- 
voted in some of the papers to a rather sen 
sational account of the alleged purloining 
of the drawings of one prominent electrical 
company by another, this being supposed 
to be accomplished by the treachery of a 
draftsman, who, while ostensibly in the em- 
ploy of one company, was much more in 
the employ of the other. 

The stealing of drawings and plans, in 
order to take an unfair advantage in business 
competition, is a particularly disreputable 
business, and we sincerely hope that whoever 
may be found guilty of doing it—or of being 
in any way concerned in it—will be justly 
punished, whether he be a poor and obscure 
agent or a wealthy and influential principal. 

We hope, however, that it will turn out 
that no draftsman has been concernea in 
this, for it is particularly disgraceful for a 
draftsman to engage in any such business. 
The position of a draftsman is, and of neces- 
sity must be, a confidential one in nearly 
every case, and it ought to be considered a 
very gross breach of trust and confidence 
for a draftsman to let a drawing belonging 
to his employer, or any information which 
might be used to his disadvantage, go out 
in such a way that a competitor could take 
any advantage of it. 

But on the other hand, it should be re- 
membered by those who employ draftsmen 
that the position is a confidential one, and 
the wages paid and other attractions offered 
should be such that the class of men who 
can be trusted will be attracted. The em- 
ployer who is determined to pay the very 
smallest wages that will secure men of any 
kind, must expect to get once in a while 
men who cannot be much relied upon, for 
men of proven high character, combined 
with the needed ability, can usually do 
better. We do not mean by this that the 
wiges paid in the case mentioned were in- 
sufficient, but it would not be fair to call 
attention to the fact that a draftsman who 
betrays his employer is especially despicable 
without also on calling attention to the fact 
that the wages paid fora position of responsi 
bility and trust should be commensurate 
with the responsibilities and the degree of 
confidence reposed. 

It is quite certain, of course, that neither 
the General Electric, the Westinghouse, nor 
any other company can possibly pay any 
draftsman enough to make it really worth a 
draftsman’s while to commit a breach of 
trust and confidence. Character and repu- 
tation are worth far more than any amount 
which any company can possibly pay for 
such a service, and it is quite certain that 
even the company which hires such work 
done, will, after that, 
the man who does it for them. 


despise and distrust 
Breaches of 
trust are very rare among draftsmen. We 
hope they will continue to be so. 
ne 
The Locomotive Record Broken. 
The New York Central’s exhibition en- 
gine, No. 999, which has driving wheels 7 feet 
3 inches diameter, cylinders 19x24’, and 
weighs 130,000 pounds, has broken all pre- 
vious records for a single mile run, by her 
performance on the 9th inst., when, pulling 
the Empire State express westward between 
Rochester and Buffalo, five miles 
passed over in three and a half minutes, and 
a single mile in thirty-five seconds, which is 
slightly over 100 miles an hour, thirty-six 
seconds to the mile being the 100-mile rate. 
Though it is stated that there was no in- 
tention to make a phenomenal run, it is a 
fact that the engine was designed to attain 
and. ofticials of 
the road had declared that the engine should 


were 


a speed of 100 miles an hour, 


be run at that speed, 
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Since writing the above the engine hag 
still further reduced the time for a sinvle 
mile by three seconds, which gives a rate of 
112 5 miles per hour. At this writing (12:1 
inst.) it is the intention to make a run op 
Tuesday the 16th from New York City t, 
Buffalo with this engine drawing two to 
four cars and make the distance in the 
shortest possible time. 

The conditions as 
quality of track, etc., on this road are very 
favorable for fast running, and we 
naturally expect to hear of something })hie 
nomenal in that line. 

On this engine there is a speed indicatoy 
and recorder which is driven from the truck 
wheels to eliminate slippage. This devic 
is first adjusted properly in place by runs 
over measured miles, and all chances of 
error eliminated so far as possible, so that it 
is probable the speed given is at least nearly 
correct. 


to grades, curves 


a 


_ > RR — 
Gambling Operations Responsible 


The recent flurry in Wall street was 
caused, according to all competent snd 
unbiased authorities, by the fact that the 
stocks of certain large industrial enter 
prises had been for some time ‘‘ listed” on 
the Stock Exchange, and had become thie 
subject of gambling operations there, these 
gambling operations being, so far as any 
one can certainly ascertain, solely responsil)|: 
for the so called ‘‘ lack of confidence in the 
future of manufacturing operations.” The 
Cordage Trust, whose stock led in the fluctiis 
tions, has been so organized and manag 
that its common stock has been recognized 
for some time as being almost, if not quite 
absolutely without intrinsic value, and en 
tirely useless except as a basis of specula 
tion of the character which so nearl 
resembles ordinary gambling as to be indis 
tinguishable except by an expert. When 
this stock ‘‘ broke” it was natural for tly 
other ‘‘industrials” to be affected. These 
‘*industrials” do not by any means repr 
sent the industries of the country, but onl) 
those combinations, mostly trusts, whos 
stocks are regularly listed for operations i: 
the Stock Exchange. The value of thy 
stocks of substantial, well-managed indus 
trial concerns outside of this influence was 
not affected, as was shown by the fact that 
banks readily accepted them as collaters| 
security for loans, the terms of which w 
not unusually severe to the borrowers. 

One of the most perplexing and probably 
the most to be regretted feature of railroad 
development in this country has been the 
fact that the stocks of our roads have been 
and are subject to speculative and gambling 
operations. To the extent that other in 
dustrial operations become involved in this 
speculation and gambling they will be 
liable to just such troubles as some of them 
have been passing through. 

Literary 


Notes. 

Brown & Sharpe Mfg. Co., Providence, 
R. 1., have issued a sixty-four page par 
phlet which is mainly devoted to things that 
will be of general interest to readers who 
propose to visit the Chicago Exposition, a1 
scarcely less so to those who stay at hom: 
Following a comparatively brief description 
of their works and tools, and an invitation 
to visit their exhibit at 
Chicago, is a brief history of Rhode Island, 
a chronological table giving the dates «f 
important events in engineering and man 
facture, and word views of the cities of 
Providence, Newport, Boston and Chicag 
Then follows ‘‘ Suggestions in Regard 
Living and Traveling in 
part will be of special value to visitors fr: 
foreign countries, giving as it does in bri 


their shops and 


much relating to the manners and customs 
of the United States. But this will not lb 
devoid of interest to Americans who are nv 
much accustomed to travel, and have only « 
limited acquaintance with hotel life. The 
is a cable code which was very satisfactori! 
used by the British 
engineers on their 
1890. 


and German bodies 
visit to this country 


Two maps of Chicago are shown, i 
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which, for the sake of clearness, unimport- 
ant details are omitted, a bird’s-eye view of 
the Exposition, ete. 

We should advise every one to obtain a 
copy of this little book, which will doubtless 
pass through several editions. It will be 
mailed without charge to any one writing 
for it to the firm named at the beginning of 
this notice. 





~—_- 
Charles W. Le Count. 


This well-known engineer and mechanic 
died at hishome in South Norwalk, Conn., on 
May 8. He was sixty-five years old; his 
death resulted from injuries received by his 
horse running away. Mr. Le Count learned 
the machinist’s trade with R. Hoe & Co., of 
this city, and afterward went to California, 
where, 
tendent of the United States Assay Office. 
Returning East, he located in South Nor- 


for several years, he was superin- 


walk, and engaged in the manufacture of 
smal! machinists’ tools, of which he invented 
anumber. He was greatly interested in 
free education, and was school commissioner 
for fourteen years. He was also several times 
a member of the Board of Education, and 
was a trustee and honorary member in a 
fire organization. Generous hearted and 
charitable, always companionable, Charles 
W. Le Count will be missed by a large circle 
of friends and acquaintances. 
Saas 

Mr. W. E. Crane, who needs no introduc- 
tion to our readers, has taken up the practice 
of consulting engineer, at Waterbury, Conn., 
and, as we should expect, is meeting with 
excellent Mr. Crane has bad rare 
practical experience in mill and factory en- 





success. 


gineering, including the arranging and _ re- 
arranging of plants for economical opera- 
tion, and is well up in everything pertaining 
to steam engineering, to which he will give 
a good deal of attention. He will have the 
best wishes of a host of friends in his wider, 
but by no means, new field 








Questions of general interest relating to subjects dis- 
sed in our columns will receive 





attention in this 
The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
‘communication, they should be written on a separate 
sheet 


department. 


(2848A. W.N., Port Smith, Ark., writes: 
In your answer to Query 94, in your issue 
of March 2, you say, ‘‘ As 360 degrees is to 
the number of degrees in the sector,” etc 
Now will you please give us a rule in plain 
mathematics for finding the number of de 
grees in this sector? A.—See answer to 
Question 221, in our issue of May 4, current 
volume. 

35) F. J. R., Buffalo, N. Y., writes: 
Please let me know in what issue you pub- 
lished the cross-sections adopted by the 


Franklin Institute as a standard. A.—The 
only standard system of section lining 


that we have published is the standard 
idopted at Sibley College, Cornell Univer- 
sity, at the suggestion of Dr. R. H. Thurs- 
ton. You will find this in our issue of April 


v 1887, 


236) P. G. W., San Francisco, Cal., writes: 
Please give me the rules for computing the 
compression or extension of helical springs, 

r refer me tosome of your issues which 
contain these rules. A.—See answer to 
()uestion 262 in our issue of June 23, 1892. 
You will also find a valuable and reliable 
table of carrying capacities and deflections 
of helical springs, with formulas for com- 

iting the same in our issue of August 18, 


~4) 
} 


37) D , Hartford, Conn., writes: Please 
w how to get the answer to the follow 
problem: Resolve into factors; (2 — y) 
27) — (wv 2) (a y*). A.—The 
ctors of a? — z? are r —zand «-+2z, the 
ctors of w? y®? are v y and w+y; 


nee (2 a) (2* 2?) (a z) (a@® — y*) 
r Y) (a 2) (a + 2) (ar 2) (2 y) 
t y) | (a -++- 2) (v + y)| (a Y) (a z) 
(2 -- 2 i Ya Ye a {2 Y) 

Y) (a >), which are the factors of the 


iven expression 


38) TT. J. W 


ites: If in your 


a 
M. C, 


Binghamton, 
inswer to E, 
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Question 214, April 27 issue, you had made 


the safe working tensile strength 7,000 
pounds per square inch for cast-iron, how 
thick would the cylinder have been? A.— 
Under these conditions the thickness would 
have been equal to p X r, which would 
make the thickness so great as to indicate 
that cast iron is not the right kind of metal 
to use, and that some other metal of a safe 
higher tensile strength must be adopted. 
There is a limit to the pressure in a cylinder. 


(239) W. P. S., Terre Haute, Ind., writes: 
I would like to know if there is any possi 
bility of making a pattern too slick and 
smooth for leaving the sand well. I am 
told that there is, and that there was an ex- 
planation of why and wherefore in your 
columns some months ago, but I have been 
unable to find it. A—We have never known 
an instance in which a pattern was too slick 
and smooth to draw out of the sand, and we 
believe that it is practically impossible to 
make a pattern too smooth. We are not 
aware that the statement to which you refer 
has been made in our columns. 


(240) T. L. C., Palmyra, N. Y., writes: I 
would like to obtain a position as marine 
engineer, and I thought that you may be 
able to inform me to whom I should apply. 
How are young men admitted into the U.S. 
navy, and what are the chances of obtaining 
a position in the U.S. navy? A.—TIn order 
to obtain a position as engineer in the mer- 
cantile service you will have to procure a 
license, to do so you will have to appear be- 
fore some local board or a supervising in- 
spector forexamination, and conform to the 
regulations prescribed by the Board of Su- 
pervising Inspectors; see answer to Question 
61 in our issue of February 9, current vol 
ume. By the time that a license is granted 
you will undoubtedly know to whom to ap- 
ply for a position as engineer. To obtain a 
position as engineer in the U.S. navy you 


@will have to be a graduate from the naval 


academy at Annapolis. 


(241) P. H., Scotia, Cal., writes: In 
speaking of the horse power of an engine, is 
there any sense in saying that an engine of 
25 horse-power is geared up to 50 horse 
power? A.—-There is no sense in it; an en- 
gine that can steadily develop 50 horse 
power is a 50 horse power engine, and _ if 
such an engine is developing 25 horse-power 
only, it is not doing its full duty, and it 
cannot be justly said that it is a 25 horse- 
power engine. 2. The engine in question 
is used for hauling logs; it is a portable 
engine with two cylinders 7x12 inches, with 
a vertical boiler carrying a pressure of 130 
pounds. On the crank-shaft is a pinion 
driving a drum which makes one turn for 
every nine revolutions of the crank. How 
many horse-power does this engine develop 
running at the rate of 75 revolutions per 
minute, cutting off steam at } stroke’ I 
hada dispute with the man that runs it. 
A.—We should rate it at 40 horse- power. 


(242) P. N. H., Columbus, Ga., writes : 
Kindly inform me whether the diedral angle 
in geometry is a plane or solid angle; also 
why is it? A.—It is neither. A diedral 
angle is the angular space lying between 
two planes which meet each other. The 
planes are called faces of the angle, and their 
line of meeting is called the edge. The 
measure of a diedral angle is the same as 
that of a plane angle formed by two straight 
lines, one lying in each face, and both per 
pendicular to the edge at the same point. 
Diedral, like plane angles, may be either 
right, acute or obtuse. A solid angle is the 
angular space contained by more than two 
planes which meet at the same point, and 
not lying in the same plane. A plane angle 
is a portion of a plane lying between two 
straight lines meeting in a common point. 
The two straight lines are called the sides 
of the angle, and the common point the ver- 
tex. 


(243) G. G., Knoxville, Tenn., asks: What 
diameter of pipe would be necessary to blow 
off steam from a 40 horse power boiler as 
fast as it is generated? Please give rule 
for computing this diameter. A.—The term 
horse-power in this case is very indefinite, 
and cannot be used as data from which the 
diameter of the escape pipe can be calcu 
lated. This diameter should be found from 
the grate surface. We should make the 
area Of this pipe equal to that of a common 
safety valve. The United States regula- 
tions require that safety valves for ocean 
and river service shall have an area of not 
less than 1 square inch for each 2 square 
feet of grate surface, when the common 
safety valve is employed. If, for instance, 
the grate area is 16 square feet, then accord 
ing to the above requirements, the area of 
the escape pipe should be - 8 square 
inches; the corresponding diameter is 34 
inches nearly. 


(244) A. L. G., Providence, R. I., writes : 
In turning disks of cast-steel 8 inches di- 
ameter and 4 inches wide, without a com- 
pound rest, using a too) that turns the whole 
face at one cut, how much force in pounds 
at the circumference of the work will it take 
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to remove the stock in the form of light 
scraping chips? Also give speed to be used 
with plenty of oil to obtain the best results. 
If there is no way of computing it, please 
give estimate. A.—Much depends on the 
quality of the material in the disk, cutting 
speed, and the depth of the cut; it is impos- 
sible to make computation with any degree 
of accuracy. We should estimate that the 
pressure on tool when the cut is .01 inch 
deep, and a cutting speed of 10 feet per 
minute, will be 9,900 pounds. 2. The 
driving shaft makes 150 revolutions per 
minute; size of smallest step on cone is 8 
inches, what should be the size of gears, di 
ameter, pitch and face of teeth, the number 
of steps on cone and their diameters, all to 
be of sufficient strength to do the work? 
A.—You can obtain all these dimensions 
from a well-constructed engine lathe, on 
which a 34-inch belt is used. 3. Supposing 
the straight line forming the top of tool to 
be on a level with and pointing directly 
towards the center of the work, in what di 
rection from the cutting point of tool will 
the force act? A.—Practically perpendicu- 
lar to the face of the tool. 


(245) B., Port Huron, Mich., writes: A 
certain manufacturing concern, well known 
to us, ordered of a zinc manufacturer two 
or three hundred pieces of No. 26 zine cut 
to size. The concern wanting the zine sup 
posed that zinc, sheet-iron and other similar 
metals all came under the one gauge. On 
arrival of the zine ordered, they found that 
instead of No. 26 wire gauge that it was 
8 inch thick. The zinc company was notified 


of the error, and claimed that a special 
gauge was used for zine and that No. 9 


zinc gauge was the same as No. 26 wire 
gauge. Kindly state whether there is a 
recognized standard zine gauge? A.—There 
are gauges for nearly all purposes, and no 
gauge in particular can be called a standard. 
It is generally stated that the Birmingham 
wire gauge is for iron and steel only, but we 
believe it is used by some for zine, copper, 
brass and lead. There is another Birming 
ham gauge for sheet brass, gold, silver and 
other metals, but what these metals are can 
not be determined. There are also special 
gauges for zine but they do notagree. There 
isan American gauge, wire gauges all differ 
ing from each other, and various firms have 
gauges of theirown. The whole system is an 
extremely senseless one and serves only to 
create confusion. The system should be 
ignored, and in giving an order the thickness 
should be stated in inches, or if preferred, 
the weight per square foot, when plates are 


ordered; or the weight per hundred feet 
of wire when the latter is ordered. 
(246) H. G. R., New York, writes: I am 


building a four-cylinder engine, marine 
type. I have been advised to use cast-iron 
rings for my pistons. How much smaller 
shall I turn the piston than the bore of the 
cylinder? The diameters of the bore of cy] 
inders are 34,53, 84 and 124 inches. A 

For pistons so small in diameter it will be 
difficult to spring the packing rings into 
their grooves in a solid piston without the 
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liability of breaking them. We = should 
therefore prefer the pistons made in three 
parts, the piston head 4, the T-ring 2, and 
the follower D. These should be turned 
about ,{; inch less in diameter than the bore 
of the cylinder, but this reduction in diam 
eter should not exceed jy inch, the piston 
should have simply an easy fit in the bore. 
2. How much larger than the diameter of 
the bore shall I turn the packing rings, and 
how thick should they be to give the best 
satisfaction? Piston speed will be about 800 
feet per minute, boiler pressure 225 pounds. 
A.-—The thickness of rings for the 34 inch 
cylinder should be ,’, inch, width (°, inch; 
for the 54-inch cylinder °, thick and ,*, inch 
wide; for the 84’ cylinder 7, inch thick, ,% 
wide; and for the 12$ cylinder ,*, inch thick 
and +4 inch wide. For the smaller cylinders 
the rings should be turned ,8, inch larger in 
diameter than the bore, and for the larger 
ones about 4 inch larger than the bore. 
These rings should be split diagonally and 
a sufficient amount of metal taken out to 
prevent their ends from touching each other 
when they become hot in the cylinder. 
Should solid pistons be preferred the thick 
ness of packing rings may have to be some 
what reduced so as to spring them in the 
grooves Without running too great arisk ot 
breaking them, 
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Business SPecigLs 


Transient Advertisements 50 cents a line for each 
insertion under this head. 
line Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 


About seven words make a 





Grant’s gears, Lex’n, Mass., & Phila., Pa. See p. 11. 

Shafting Straighteners J. H. Wells, Tampa, Fla 

Ideal Drawing Stands. M.C. Hammett. Troy, N.Y 

Forming Lathes Mer. Mach. Tool Co., Meriden, Ct. 

Air Hoists, Frank Richards, Box 3686, N. Y. 

Millmg Machs. Kempsmith M. T Co., Mil., Wis. 

“Bradiey’s Power Hammers, the best in the 
worid Bradley & Co., Syracuse, N. Y. 

Pattern and Brand Letters. A variety of sizes 
and styles Heber Wells, 8 Spruce St. New York 

Drill Presses, with Tapping Attachments 

Gould & Eberhardt, Newark, N. J. 

Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St, N. ¥ 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 388 Cortlandt St.,N.Y. 

Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O 

Engine Castings, 
fontaine, O. 

For Cypress Tanks and Vats, address W. EF. Cald 
well Co., Floyd and Main Streets, Louisville, Ky 

‘Pumping Machinery...) New book, 450 pp, 8vo, 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel 
ton Avenue, Philadelphia, Pa. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc 

‘Shapers (Double Triple Quick Stroke *’) 
Trade Mark. 
Gould & Eberhardt, Newark, N. J. 


20 sizes 


Humphrey's Foundry, Belle 


For the Latest Improved Diamond Prospecting 
Drill address the M. C. Bullock Mfg. Co., corner 
Canal and Washington Sts., Chieago, Hl. 


Combination, duplex and special gear cutters in 
stock and to order, vertical milling machines. R 
M. Clough, Tolland, Conn 


Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other style Gears 
Gould & Eberhardt, Newark, N. J. 


Builders Tron Foundry, Providence, R. 1., Mortar 
Mounting, and 2 12° B.L. Rifled Mortars in front 
Govt Bldg., Chicago Pamphlets on application 


Passaic Art Casting Co... 35 Warren St., N. Y. Fin 
est Castings in the world. Brass, German Silver, 
Aluminum, ete. Patent) Pressure Process. Ma 
chinery Name Plates. 


Patent Soliciting of High Class. 
DD. Walter Brown, Counsel in Patent Cases, 
111 Broadway, New York. 
Send tor Brief History of Patent Legislation 


De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabetbport, 
N.J., Who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books ot 
record, gauges, ete. Location and equipment well 
adapted for Heavy Steamship Repairs. 

* Binders’ for the AMERICAN MACHINIST. wo 
styles the “Common Sense,’? as heretofore sold by 
us and mailed toany address at $1 00 each, and tne 
New Ilandy.” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexiple 
covers Witu full page opening flat. Either will hold 
toe entire 52 issues of any volume. AMERICAN Ma 
CHINIST PUBLISHING Co , 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.’ 
By F. EF. Hemenway Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
fenth Street, New York. 


_ -—_>- — 
Philadelphia Shop Notes—I. 


The 
Pedrick & Ayer has undergone a decided 


character of the business done by 
change since the erection of their new shops 
a few years ago, this change in character, 
together with the growth of their business, 
their 
somewhat small for their needs, and some 


having already rendered new shop 


what illy adapted as well. When it was 
constructed, a large proportion of their 


business was in smaller appliances and vari 
ous attachments to regular machine tools —a 
class of work to which the relatively narrow 
and high building was well adapted. Though 
there has been no diminution of this de 
partment of their business, but perhaps a 
instead, 


growth the development of their 


business in milling machines and in the 
Richards side planer has been so rapid that 
this relatively heavier work now predomi 
nates, and the tendency seems to be toward 
still heavier work, so that a shop covering 
more ground, having fewer flights of stairs 
and better opportunity for the employment 
of power cranes, would seem to be one of 
The 
movement toward heavier and larger tools, 


the coming requirements. general 
which very few tool builders have been able 
to resist, even if they wanted to do so, has 
affected the 

RICHARDS SIDE PLANER, 


limits 
would 
limits to 
abandoned, the 


and it has now gone far above the 


which it was at first supposed it 


reach, and the business of fixing 


its size has been entirely 
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largest so far constructed, however, being 


to plane 42’ wide and 12 feet long, the ma- 
chine weighing 40,000 pounds—much less 
it is true than the weight of a modern planer 
to plane work of the same size, but, never- 
theless, the machine is built upon exception- 
ally heavy proportions, and with bearing 
surfaces of the saddles upon the bed and 
arm that are well calculated to inspire con 
fidence in the machine. The comparatively 
light weight results, of course, from the fact 
that the tool the arm that carries it 
over the work are the only things moved, 
the work remaining stationary, and it may 


and 


be as big as can be got into the shop, or 
that can be sunk in a pit in front of the 
machine. A greatly increased driving power 
has accompanied the increase in size, and 
some very heavy cuts are taken on armor 
plate and similar work, to which the ma- 
At the same 
time the smallest size becomes a very con 


chine is peculiarly adapted. 


venient little shaper, and will plane 12x30 
upon work of any size which can be got up 
to it. 

Of course a man can reach all over this 
small machine, and shift the belts for stop- 
ping or reversing, by taking hold of the 
shifting bar which passes along the bed 
over the saddle, and is moved by the saddle 
at the ends of the stroke, collars being set 
on the bar for an arm fixed to the saddle to 
On 
the large machines this cannot be done in 


strike against, and thus shift the belts. 


that manner, because the operator cannot 
reach over the machine to the shifting bar, 
and the difficulty has been the incentive to 
the invention of a very ingenious device 

understandable by reference to the accom- 
panying sketch (not drawn to scale) which 
isa plan view of a portion of the bed with 
the saddle A, which is moved by the screw as 
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shown. At the back and over the saddle is 
the shifting bar 2, which is rectangular in 
section, and has its lower edge cut with 
rack teeth the entire length. Engaging 
with this rack is a pinion, which is on the 
end of the shaft C, this shaft then passing 
to the front of the arm, where it is provided 
with a hand-wheel as indicated. It is now 
apparent that if the shaft C meets with no 
will be its 
bearings as the saddle moves along the bed 
but this shaft 
may meet with resistance in two ways, and 
if its rotary motion be arrested entirely, it 
will cause the rack or shifting bar to move 


resistance it revolved within 


without moving the rack ; 


with the saddle, and the minimum length 
of stroke of the latter will be obtained. 
Near the front of the arm is a disk a, which 
is stationary, and has on its upper face a 
T-slot, to which two dogs are fitted, and 
can be clamped at any point in its circum- 
ference. 
the disk is a shaft which at the top carries 
the swinging arm /, the lower portion of 


Passing up through the center of 


this shaft carrying a worm-wheel, which is 
driven by a the shaft C. The 
proportions of this worm-wheel are such 
thatit makes something less than one revolu 
tion when the saddle moves from one end of 
the bed to the other ; but when the swing 
ing arm ? meets one of the dogs, its motion, 


worm on 


and consequently that of the shaft C, are 


arrested, and the rack B is moved to shift 
the belts and reverse the motion of the sad 


AMERICAN 


dle. The arm > can be raised to clear the 
dogs when desired, so that the saddle can 
be run to any desired point, and controlled 
by hand without disturbing the position of 
the dogs, safety stops being provided at 
each end of the extreme stroke. 

A SECTION SLATE. 

In the drafting room of Pedrick & Ayer 
is an application of the principle of the 
squared or section paper, which seems to be 
avery good one. It consists of a slab of 
slate, 6x5 feet, which is fastened to the side 
wall, and has cut upon its surface squares 
of an inch, enabling chalk sketches to be 
readily drawn full size, or to a large scale. 
The squares were laid off, however, in this 
case by the man who furnished the slab, 
and who, being told to make them one inch 
each way, measured each one successively 
from the preceding one, instead of laying 
his scale upon the slab, and marking all the 
lines from it without moving it. And his 
inch being somewhat large, the error ac- 
cumulated, and became greater than a 
draftsman or machinist likes to allow. The 
incident illustrates the importance of the 
machinist knowing what other people’s con- 
ception of the inch or of measurements 
generally may be, his conception of these 
things being somewhat different from that 
of most other mechanics. Bogs ML. 














AUPACTURASYy 
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The Gadsden (Ala.) Pipe Works will double their 
capacity. 

The Pekin (Ill.) Boiler Works have doubled their 
capacity. 





The Malleable Iron Co., of Dayton, O., is erect 
ing an addition. 

The United States Bronze Co., 
has been incorporated. 


of Cleveland, O., 


The Diamond Brass Foundry has been formed in 
Chicago, by Edward MacSteen. 

A company has been chartered to establish en- 
gine works at Knoxville, Tenn. 

The Mark Flather Foundry Company will erect 
a new foundry at Nashua, N. H. 

The Milwaukee (Wis.) BoilerCompany will erect 
large boiler works to cost $165,000. 

The Suda Hardware Manufacturing Company 
has formed at Louisiana, Mo. Capital $10,000. 

The Standard Scale and Supply Company is 
building additions to its factory in Bellefonte, Pa. 

The Lexington, (S. C.) Manufacturing Company 
will erect a batting-mill in addition to its present 
plant. 

The Spaulding Brothers Co., of Townsend, Mass., 
has been formed, with capital of $30,000, to make 
leather board. 

The Wrought iron Range Company, of St. Louis, 
Mo., have filed articles to increase their capital 
stock from $500,000 to $1,000,000. 

The Wausau (Wis.) Wagon Supply and Tool Com 
pany has organized, with a capital stock of $100, 
000, to erect and operate a factory. 

The Aroostook Novelty Company has been char 
tered at Houlton, Me. The are W. A. 
Nickerson, president; J Archibald, treasurer, 


officers 


The National Hosiery Company has been incor 
porated at Cohoes, N. Y. The capital stock is 
$250,000. and F. Beiermeister, Jr., is the principal 
holder. 

Schaeffer & Budenberg, 83 John street, New 
York, issue a circular illustrating and describing 
the Thompson indicator as made at their works 
Prices of indicator and appliances are given. 

The G. G. Page Box Company, of Cambridge 
port, Mass., is to establish a shook-mill at Buck 
Me. The new mill will be 60x150 feet, one 
story bigh, and when running at full capacity will 
employ 50 hands. 

The C, A, Edgarton Mfg. Co, which is now 
in Shirley, Mass., has decided to move 
to Fitchourg, Mass. A three-story brick building 
225x46 feet, standard mill design, will 
for the new concern, 


ston, 


located 
be erected 


The Educational Toy Company has been organ 
ized at Hartford, Conn., with capital $10,000, to 


manufacture toys, etc. The officers are president, 


Dr. M. M. Johnson; treasurer, H. W. Fox, and 
secretary, H. H. Kellogg. 
The Whitewater Wagon Company, of White- 


water, Wis., has been organized, with a capital 
stock of $75,000, The new concern has secured the 


Winchester & Partridge plant at that place. They 
expect to have fifty men at work by June 1. 
A coal company has been organized at Gales- 


burg, Ill, with a capital of $1,000,000, to build a 
railroad from Wataga, Ill., to Victoria, Ill., and 
to operate a large coal shaft south of the latter 


place, giving employment to 800 or 1,000 miners 
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The Lehigh Steel and Iron Company, of Allen 
town, Pa., was granted a charter recently. The 


capital is $250,000, divided into 5,000 shares at the 
par value of $50 per share. The directors are 
William H. Ainey, Martin Kemmerer, Edward M. 
Young, and others. 


The Williams Manufacturing Company was re- 
cently organized at Portland, Me., with William 
L. Freeze as president and H. L. Williams treas- 


urer and general manager. The company will 
carry on a general wood working business and 


have established a lumber yard and 
on Kennebec street. 


planing-mill 


Bridgton, Me, citizens are subscribing liberally 
to the building fund for a new tannery to take the 
place of the one recently destroyed by fire. 
cess is practically assured. The new tannery will be 
spacious, and will be thoroughly equipped with 
machinery to enable the management to conduct 
an extensive business. 


suc 


Crane & Co. are to erect a larze paper-mill at 


Dalton, Mass. The mill, which is tobe of brick, 
will be 271x209 feet, three stories. The mill will be 
equipped with six rag engines and two paper 


machines, capable of producing an output of two 
tons of finished paper a day, and it is hoped to 
start the works November 1. 


A stock company has been organized for the 
purpose of building a cotton factory at Settlemyer’s 
Mill, in Cleveland County, N.C. <A $40,000 plant 
is proposed, and subscriptions for over half this 
amount have already been secured. Mr. Miller is 
president; Mr. Beam, vice-president, and Mr. 
Wilkins, secretary and treasurer. 


A mill for making staves, heads and hoops for 
sugar barrels is to be started in Angelica, N Y., 
by F. E. Church, of Merris Run, Pa. This plant 
will consist of several buildings, dry kilns, ete., 
and will employ from 20 to 25 hands at the start. 
The location of this industry at this place is on 
account of cheap timber, good shipping facivities, 
and low freight rates. 


The Bridge Co., East Berlin, Conn., 
has issued a large 317-page catalague containing 
engravings—both exterior and interior views—cf 
a great number of shops, factories, and other iron 
buildings which they have constructed. There are 
also engravings of several bridges. The catalogue 
is well printed on good paper, and is a most in- 
teresting and instructive one. 


Berlin Iron 


There is watcr-works agitation at St. 
Mo.; Woodbury, N. Y.; Millbury, Mass.; 
Ga.; Rock Valley, la; Lebanon, Pa.; 


Louis, 
Atlanta, 
Cambridge, 
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©.; North Brookfield, Mass.; Easthampton, \ 


Philadelphia, Pa.; Redlands, Cal; Birmingham, 
Ala.; Tiffin, Ohio; Henrietta, Tex.; Winside, Noe} 
Pitkin, Cal.; Plain City, O.: Irvington, <5 
Jersey City, N. J.; Lowville, N. Y ; Holyoke, Mas. 
The Livingstone Manufacturing Company has 
recently been incorporated in Rockland, Me.. wit} 


a capital of $9,000, for the purpose of manufietyr 
ing granite and marble tools. A factory builidiy 
is to be erected at the south end, C. W. Livi: 
being superintendent and G. H. Blethen, b : 
manager. The company have the contract to make 
the bush hammers and other granite tools inventeq 
by O P. Howard, of Rockland, 


A large brewery is to be erected in Ayer, Vass 
‘The president of the company is Mr. Joyce, of thy 
firm of Joyce & Curran, of Lawrence, It re 
quite an extensive establishment. This fac: wij 
perhaps be better realized when it is stated that 
the company has a capital stock of $300,00 
that $250 000 of this sum will be expended on thy 
buildings. The plant will have a capacity of 75,000 
to 100,000 barrels a year to begin with. 


A new pulp mill is to be established at Veazi¢ 


Me., by the Penobscot Pulp and Paper Co., ch 
was organized recently with capital $100.0 4 
portion of a factory already erected 

utilized, and a two-machine equipment will put 
in with capacity of about seven tons pulp cuaily 
The new company will lease wheel pits and ter 


power of the Public Works Co , and will put in two 
more water wheels of 200 horse power each. 


T. R. Almond, Brooklyn, N. Y., gets excellent 
returns from his coupling, which is design to 
couple shafts at any angle, doing away wit!) the 
use of belts or gears. One of these couplings has 
been in constant use in a manufacturing estab 
lishment in Brooklyn since 1885, connecting two 
shafts at right angles, and we are informed over 
the signature of the proprietors of the works 
that it has neverin any way giver 
them the least trouble. 


Somers Bros., 


The Katahdin Pulp and Paper Company was 
organized in Portland. Me. recently, with a capi 
tal stock of $200,000, all paid in, and these officers 
President, Thomas W. Draper, of Boston; treas 


urer, George E. Keith. Boston; directors, Thomas 
W. Draper, George E. Keith and Charles E. Curtis, 
of Boston; N. M Jones, of Bangor, and J. B 
Mullen, of Old Town. The company has acquired 


the pulp-mill plant at Lincoln, which has been 
idle for several years, will re-construct it 
sulphite pulp-mill, and operate it with a daily out 
put of 15 tons. 


into a 
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_ Bradley 
Hammers. 








It vou plate, draw, square, taper or weld iron and steel, 


If you swage, collar, spindle, or do any manner of die 








ok 
i work, a Bradley Hammer will soon pay for itself. 


Power Hammer in the 
Our circulars 


illustrate, describe, give sizes and prices. 


BRADLEY & COPIPANY, 


you need a Bradley Hammer. 
Phat the Bradley is the best 
market has never been questioned. 
x , Wa St., New Yor 
F S Sudbury St., Be 








Syracuse, N. Y. 
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The St. Louis 


Messrs. Daniel, 


is ni . Pp Copper—The market is rather w { bayer re ‘ 12 sist Ss 
the incorporators. The capital of the company is | and other vegetable pulp; to construct and oper-| qo ao sum 40 te bh Arte vd ace tag Bs cL thi eral. F. F. Kirpal, 128 W. 61st street, N 
$50,000. The company have leased a part of the] ate pulp-mills, and to license other persons and | Copper, which is the outside figure asked. Casting Wanted—Draftsman in Philadelphia; give ex 


old South St. Louis foundry, 
in readiness, and expect to begin work in a few 


(Mo.) Radiator Manufacturing The Nitro-Alkaline Fibre Company, with 
Company is the name of a new concern, of which | tal of $500,000, was organized in Portland, 
E. W., O. and C. K. Garrison are | recent!y, to manufacture all kinds of wood 


have got their plant | corporations to use the new process. The process Copper is held at 101¢e. to 10%4e. perience. Address Box 121, AMERICAN MACHINIST. 
is covered by letters patent granted Mrs. Helen L. Lead—There has been a decline in price, and A mech. draftsman wants a position; makes neat, 


days. They will manufacture a first class radiator] Palmer and Adna T. Dennison by the 


under the Holland patent. and will push the 


ness vigorously a 


J. A. Fay & Co., Cincinnati, Ohio, are 
many commendatory letters regarding their new 
and elegant catalogue which 


t home and abroad. 


issue of April 13. The following letter, 


H Lewis, master 


Mr. Lewis writes: 


for which please 


a prudent mana 
ness ina form th 


accept my thanks. It is certainly 
a‘ beauty,’ and a work of art, and is evidence of 
gement, as it presents your busi- 
at will be valued and preserved, 


we noticed 


ment of this process, all chemists declare 


in our]} bination with caustic soda, pulp superior 


from W.| best soda pulp has been made under this process,| for July, with sales of June at 20.10e. to 20.15e., 
mechanic of the Chicago, Bur-| at a marvelous saving in time and expense. The | @"4 August at 20 50¢ 

lington & Northern Railroad, is a sample, and is| president of the company is Charles W. Richard a. lial ais or ' ost 
interesting as confirming the opinion that when] Son; vice-president, Adna T. Dennison ; treasurer, ats WAN T E D at exp in power trans mlesions st. ge at shop, practice 
issuing a catalogue it pays to make it a good one.| Harry R. Virgin; directors, C. W. Richardson, ow oe position as draftsman or eng. Box 38, Am. MAcn. 


* Your new catalogue received, | Adna T. Dennison and Helen L. Palmer. 


, Straw 


busi- | States,Canada, Norway, Sweden, Germany, F 
Austria and Belgium. Previous to the develop- Lard Oil—Prime City is quoted at 87c. to 88e. desires position. Address Box 123, Am. Mac HINIST, 
d that] Spelter—The market is dull, and lower prices |, Draftsman and designer wants a position in steam, 
receiving | nitric acid could not be used successfully 
manufacture of wood pulp, but by its use in com Tin—There has been a decline in price due to Draftsman (designer), mach. tools, jigs, fixtures, 




















a capi- _Antimony—The market is steady. We quote L. Wanted—Six Ist-class machinists. Apply Toledo, 
Maine, X., 1044c. to 108gc.; Cookson’s, 1044c. to 1034¢.; Hal- | Ann Arbor & Nth. Mich. Ry., Owosso, Mich. 


tt's. 9.900 0c ls i " 
lett's, 9.90¢. to 10c., and U. S. French Star, 10}¢c Drafts - an wishes position on machinery in gen 
+ - 


business might be done at 37g¢c. Buyers are hold- | accurate drawings. Address W. S. S., AM. Macu. 
ing off, as they expect to see lower rates, but this 
rance: | is somewhat doubtful. Mech. draftsman, with several years’ experience 


United 


in the prevail ; 4.35c. is asked. ice, or hoisting machinery. Box 124, Am. Macn. 





liquidation and heavy arrivals. The quotations | general mach’y, desires pos. H. M., Am. Macu 
to the | are 20.05e. for spot, 20.10e. for June, and 20.30¢, , 
Wanted—Position as draftsman. Have had tech. 
education, 3 years’ machine shop ie? wtice, and 26 
years as drat tsman; age, 244. W.L Am. Macnu, 








** Situation and Help” Advertisements only inserted 


Wanted—Wood pattern makers, accustomed to 





under this head. Rate 80 cents a line for each inser- 











New York, May 13, 
Iron—American Pig —We quote Standard 


in place of spending large amounts for cheap] ern brands, No. 1 Foundry, $14.50 to $15.25; 
clreulars, ete., that are not in form for ready ref- | $13.50 to $14.25; Gray Forge, $12.25 to $12.50. 


erence, and are 
basket.”’ 


soon consigned to the 


and $12 to $13 for Gray Forge. 


Machinists’ Supplies and Iron. 


cs ern brands of good quality are obtainable at $ ) 
waste-| to $14.50 for No. 1 Foundry; $13 to $14 for No. 2] Wanted—1st-class mach. shop foreman. Giveage, | K. White, 75 North Clinton street, Chicago, IL. 














eng. & mach. work; must be accurate. State exp. 


tion. About seven words make aline. Copy should be and wages. Hogan Boiler Co., Middletown, N. Y. 


sent to reach us not later than Saturday morning for 





= the ensuing week's issue. Answers addressed to our Wanted—A Ist-class foreman for machine shop. 
1893. care will be forwarded, One experienced in saw-mill work. The MeArdle 
tee : & Sinclair Mfg. Co., New Orleans, La. 

O. &, Ys 2 a shin: engine . oe | F 
South Wanted—Foremanship; engines, pumps or gen | Wanted—Six planer, ten lathe and ten vise 


$14.25 eral jobbing. Indicator, AMERICAN MACHINIST. | hands: must be thorough practical machinists, S 


salary expected, and refs. M., Am. MACHINIST. | (Continued on page 12.) 








Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 


Gear Cutting. 


Lexington, Mass.. 


Philadelphia, Pa. 


Gear Book, - a. is 
Treatise on Gears, $1.00. 
Gear Cutting Machines. Svo., Cloth - = = $2.50 INVESTIGATION IS CONVINCING. 


JNO. WILEY & SONS, NEWYORK. HAM M ERS THE HACKNEY HAMMER CO. 


GEORGE B, GRANT, 
and 125 South ith St., 





20 YEARS WITH THE INDIGATOR ve pene ma 
. fully and satisfactorily than any 
other of its competitors. 
By THOS. PRAY, Jr. 







INVESTIGATION IS NOT COSTLY. 





NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART'S PATENT |w.c, YOUNG MF'@CO,,~ Sic" [HOSE POLYTECHNIC INSTITUTE 
. Compression Wedge Coupl 








SENT ON TRIAL. 


Can be attached or removed in a few seconds 
injury to shaft or coupling. 
Also the Cheapest. 


Send for discount ana illustrated Price List of 


NEW HAMBURGH, N.Y 


SIMPLEST and BEST in MARKET, 


R. J, STUAKT’S FOUNDRY AND MACHINE WORKS, 





20 Johnson St., CLEVELAND, O. 











Ss 
* es Terre Haute, Ind. A College of Engineering. 
in Well Endowed, well equipped. Courses in Mechanical, 
. 00 a es n ine d as Electrical, Civil Engineering, and Chemistry. Extensive 
5 ' Machine Shops, Laboratories, Drawing - ao” Library 
BT 


KE snses low. Addres : es 
without SHEARS AND PUNCHES. Sa eemepunatinamamies sos aaa 


A CLAMP!) Section-Linep PAPER 
iG DR t LLS 5 We are manufacturers of ; 


Section-Lined Paper, same as 











20 sizes. 


In two Styles and four 





4° Is 


— Metallic Fillet 


~ For Pattern Makers. 8 Sizes. 
H. WHITE, 44 N. 4thSt. Phila, Pa. 





Gearing, Brass Wheels. 


VANDERBEEK’S 


THE VERNON pelt REGISTER. 
: f-~ Positive Motion,Steel ~O)— 





Absolutely Accurate 
at High Speed. 


Registering Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
Orrices: 129 WORTH ST., NEW YORK. 


pee Comnane robes FIVE STYLES: NEW PRINCIPLES. 
of Engines, umps THE STATES MACHINE CO. 
Speed of Shafting and 

Automatic Machines, HARTFORD, CONN. 





UNIVERSAL MILLING MACHINES. 









used by Brown & Sharpe Mfg, 


Sizes. Send for circular ’ 5 ; ; 
Bee CaN Stbaee UO Co. Sample sent onapplication, 


GEO. BURNHAM & CO., 


Worcester, THE J. 6. HALL COMPANY, 


MASS, Lithographers, Printers, Binders, 


60 WEYBOSSET ST., PROVIDENCE, R. 1 
BRASS-WORKING veees, 
























CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


ANY COMPANY 


contemplating the expenditure of a large amount in the 
establishment of a manutacturing industry, requiring the 





BARDONS 
& OLIVER 


Cleveland, 





The Manufactory of Precise Measuring Instruments of Aug. Kirsch & Co., 


wants for the sale of their manufactures for the construction of machines a connection with wholesale houses and 


At DAMM ASCHAFFENBURG, (Bavaria), 


dealers in tool>. Best, most evact execution of orders at reasonable price. 


use of a thoroughly equipped Machine shop, Boiler shop, 
Foundry and Smith shop plant, well located on competing 
trunk lines of railroads and in a good labor market, is in 


SCREW MACH NES ES. | Grrwsc talldinn, 06 Liven es Now yok 


ADAMS 





SrEGIAY ere 








a on APPLICATION 















— THE J. L. TATLOS : 





2 





Joh, TAYLOR PIPE & NUT WRENCH 
PAT® DEC.1, 1891, 


C.H. REDMAN & CO., 
Sole ———— 








Made in all Sizes to Cut from 1-4” re BY. 

The simplest and most durable machine in existence. The thread- 
ing head is made entirely of steel. No links, levers, springs, caps, 
cases, blocks or die rings in or about the head. Separate Heads 
- aia Furnished. Write for descriptive circular and price 


; Capito Mfg. C0., 125 to 137 Rees St., Chicago, Ill, U.S. A. 


- Agents for Great Britain, CHARLES CHURCHILL & CO., Ltd,, 
* 21 Cross Street, Finsbury, London, E. C., England. 











Send for Circular. 


—_ 


HERMANN BOKER & CO., SOLE ACENTS, ay AMERICAN WATCH TOOL CU. 8. LATEST IMPROVEMENTS. 


1 and 108 Duane Street, New York. 
















The EVANS FRICTION CONES,| S77 rw priors, 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE CO., 


85 Water Street, BOSTON, MASS, 


NEW STYLE. 











Waltham, Mass. GROWING RAPIDLY in FAVOR 


BORING «»> TURNING MILLS 


































THE MESON, PUMP COVERNOR. 


set 


The Mason Pump Governor is to the direct ac ting 
steam pump what the ordinary ball governor is to 
the steam engine. It attaches directly to the piston 


rod of the pump and operates a balanced valve placed in 
the steam pipe, thereby exactly weighing the amount 
of steam tothe needs of the pump, and economizing the 
same. 
or change your pump to any required speed, which 
will be maintained in spite of variation in load or steam 
pressure. As all the working parts of the governor are 
immersed in oil, the wear is reduced to a minimum. It 
is largely used on vacuum pumps, deep well pumps, water 
works pumps, ice machines, and all classes of pumps re- 
quiring an uniform strike. 


By using the Mason Governor, you can instantly 


For large duplex pumping engines a special governor 


is made, fitted with double parts and connected with 
both piston rods, thus insuring perfect regulation for 
every portion of each revolution of the engine. 


MASON REGULATOR C0. Boston, Mass, U. 8. A. 















COMBININC EVERY IMPROVEMENT. 


14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 
Chicago Office: 14 South Canal St. 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 









































We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


United States, es . HW.JOHNSMFGcol : 


H.W. JOHNS MANUFACTURING CO, fay “”aosssos 


NEW YORK. 
87 Maiden Lane, NEW YORK. 
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1893 


18, 








* WANTED * 


* Situation and Help”? Advertisements only inserted 
tender tits head, Rate 80 cents a line for each inser- 
tion, About seven words make adine. Copy should be 
sent to reach us not tater chan Saturday morning for 
the ensuing week's issue, Answers addressed to our 
care will be forwarded, 


Position as foreman by man well up on 
Address 


Wanted- 
tool and jig work and piece-work system. 
Ohio, care AMERICAN MACHINIST. 


education 
Al 


Young draftsman, with technical 
wants position in New York City, or vicinity. 
references. Address Box 118, AM. MACHINIST 


Wanted—Position as foreman in iron foundry; 
experience twenty years: age 40; bolding similar 
position in a first-class jobbing shop at present; 
references furnished. Address Box 104, Am. Macu 


Wanted—Pos. as manager or superintendent by a 
hustler, capable of handling men and business 
who wishes to change from present position and 
locality. Address Hustle, Box 112, Am. Macu. 


Young man, technical graduate, 12 years’ shop 
and drawing-room experience, wants position in 
charge of drawing-room, or as ass’t on steam eng 
and general mach. Refs. Box 122, Am. Macu. 


City or country. Expert helpers furnished with 
out charge, for carpenters, wood carvers, and wood 
turners. Small pay acceptable at start. Address 
225 E. 9th street, New York City. 

Wanted—A young man with exp in mech. draw- 
ing, to work under instructions of mech. eng., as 
ass’t draftsman. Address, giving ref., and stating 
exp., and salary expected, Box 119, AM. Macu. 


Wanted—Ist-class vise and floor hands of large 
experience; must be sober and industrious. Can 
secure steady employment. Married men preferred. 
Morgan Engineering Co., Alliance, Ohio. 


Wanted—Position as chief draftsman, by a mech. 
draftsmar, who has bad 10 years’ practical exp. on 
hydraulic machinery, Corliss and triple expansion 
engines and special mach’y. Box 114, Am. Macu. 


Mech. eng. wants pos. as supt.: has tech. educa- 
tion, and 30 yrs’ exp. as apprentice, journeyman, 
draftsman. foreman, chief eng., assist. supt., and 
general supt. Good refs. Box 120, AM. MACHINIST. 


Wanted— Foreman machinist and foreman boiler 
maker. A steady pos. is open for 1st-class foreman 
mach & foreman boiler maker; young married men 
pref’d. Address for application, giving ref., exp., 
last place, & pay expected, to Box 117, Am. Macu. 


Machine shop foreman desires to change. Ex- 
perience covers shafting and general machinery, 
new and repair work around rolling-mills, includ 
ing care of and repairs to engines from 10 to 1,500 
horse power. Box 108, AMERICAN MACHINIST. 





“ » 7 ‘ 

+ MISCELLANEOUS WANTS 

Advertisements will be inserted under this head at 

35 cents per line, each insertion. Copy should be sent to 

reach ux not later than Saturday morning for the ensu- 

ing week's issue, Answers addressed to our care w ill 
be forwarded. 


Cheap 2d hd lathes & planers. 8. M. York, Clev’d, O. 


Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
For Sale—Second-hand drill presses, engine lathes 


& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Light and fine machinery to order: Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 


Screw-cutting lathes, 26'7, 28’’, o swing, $375 
each; other large tools cheap. 229, A mM. MACH. 





FOR SALE. 


The entire outfit of two well equipped Machine 
Shops, which we have just purchased. 
The lot comprises : 


DRILL PRESSES, 
ENCINE AND HAND LATHES, 
PLANERS, SHAPERS, 
PLAIN AND UNIVERSAL MILLERS, 
CUTTER, SURFACE AND 
UNIVERSAL CRINDINC MACH'NES, 
SCREW MACHINES, 
TAPPING AND CENTERING 
MACHINES, 
POWER PRESSES, 
CEAR CUTTERS, 
SQUARING SHEARS, 
GRINDSTONES, 
FORCES AND ANVILS. 


All can be seen in our warerooms. Write for 
photographs, description and prices of tools wanted. 


THE GARVIN MACHINE CO., 


Laight and Canal Streets, New York, 





SECOND-HAND AND NEW MACHINERY 


P lane rs. 62in.x22 ft. Planers. 25in.x5 ft. 
42 in.xl6 ft. = 24 in. x5&6 ft. 

- 36 in x12 ft. 24 in.x4 It. 

+ 3L in. x8 ft. | os 22 in.x5 ft 

- 26 in.x7 ft. ! 20 in. x4 ft, 


80 in. x18 ft. Engine Lathe Geared Face Plate. 

60 in.x45 ft. Double Engine | athe 

52 in.x35 ft. Engine | ane Horizontal Boring Machine, one end 
30 in. x28 ft. Pond Machine Tool Co She afting Lathe. 
36in.x!16 ft Engine Lathe 
33 in.x27 ft. = vel 


S2in.x12, 14, 16, 18 ft. Bed. New Engine Lathe, 
28 in.x22 ft. Engine Lathe. cheap 

2in.x12, 16, 20 and 24 ft. Bed. New do do 
2lin.x10, 12 ft. Bed. do do do 
20in.x 5, 6,8 & 12 ft. do 2d Hand do do 
18in.x 6,7 &8 ft. do New& do do do 
17 in.x 8 ft. ri do do do 
l6in.x 6 & 8 ft. do do do do do 
& in.x 6 & 8 ft. do do do do do 
idin.x 6 ft. do do do do 


ac 

Car Axle Lathe, Bement. | Driving Wheel Lathe 88 in, 
15, 16, 18, 2in.Crank Shapers. | Wheel Quartering Mach., 
20 24, 26 & 30 in. Geared Shapers, Double right and left hand, 
20,22 24, 28,30 & 36 in Drills. No. 0 ‘Turret Lathe, 
Bolt Cutters. Am, Tool and Mach. Co., 
x and 13 in. Stroke Slotters. 24 in. Swing, 8 ft, Bed. 
Lot of Lincoln Pattern Millers and No. 1 P. & W. Millers. 

2 Spindle Drills. Garvin. No. 75 Bliss Press Geared 
Gear Molding Machine. Stamping Press, Bridgeport. 

1100 and 3000 lb. Bement Steam Hammer. 

SEND FOR 
MARCH List, 


100 lb. Steam Hammer. ! 
40H. P. Vert. Engine. N. Y.S.S. P. Co. | 
lLin.xI8in, Hor. Engine. Al Order 
16 in x42 in. Corliss and 16 in.x48 in. Brown Eng, 
300 H. P. Westinghouse Comp’d Engine. 


GEO. PLACE MACHINE CO., 





120 BROADWAY, NEW YORK, 


MACHINE TOOLS 


NEW AND SECOND-HAND. 


ENGINE LATHES. 
12 in.x 5 ft., complete. Latest Pattern. Young 
13 in.x 6 ft., do Cpd, Rest and Cross Feed nproved style 
lf in.x 6 ft. do Prentice, He nde we ant d Fitchburg 
15 in.x & ft., do with Chuck. Al order. 
16 in.x 6 ft., do Hendey and Fitchburg 
16 in.x 6 ft. do Fair order, Cheap, New Haven 
IG in.x 7 ft., i do do 
i io.s Oh... ke do do Lathe & Morse 
Is in.x & ft., do Horton, Improved style, 
1% in.x & ft., i New heavy pattern, Fitchburg 
20 in.x &-10ft., do bee ms st and Cross Feed, 
21 in. x10 ft. do do a0 Perkins 
22 in.xl0-12 ft., do pias wedstyle. Ex. heavy. 
2tin.xl2-Mft., d do fi 
28 in. xI6 ft. 1 do 
3) in.xI8 ft., 1 Old style. Fairorder. Cheap. 
PLANERS. 
21 in.x 5 ft., complete, 7 air order, Cheap. 
24in.x 5 ft, do ood order, do 
tin.x 6 ft., do do Lathe & Morse 
25 in.x 6 ft., do do Cheap 
0 in x10 ft., do Modern. Al, Powell 
$5 in.x 7 ft, lo Good order, Hewes & Phillips 
SHAPERS. 
6 in. Stroke, 22 in. Feed ‘Crank " Good order, Cheap. 
Rin, do Crank. Good order. tould 
Yin, do do Extra heavy. Hewes & Phillips 
13 in, do do do Good order. 
13 in do do Trav. Head. Ex. heavy, Good order. 
I4 in, do do do Improved Fitchburg 
15 in. do do “ New Emproves a ety le 
20 in do do . x. heavy. G 


odd order, 


22-26in.do Triple Geared. Impro 


MISC ELL, ANY OUs. 
Upright Boring and Turning Mill, 388in. Al. 
Brown & Sharpe Vertical Turret Machine Al, 
Slotting Machine &in. Modern style Al. 
Boiler Bending Rolls 8-10 ft. Improved style."”) Al 
Screw and Milling Machines, Bolt Cutters, Presses, 
Shears, Grinders ete. 


J. J. McCABE, 
E. P. BULLARD’s, '4 Dey St., 
NEW YORK. 


N Y. Mach’y Warerooms, 





Punches and 








FOR 
TOOLS, 
DRILLS, 
DIES, &¢. 





ALL KINDS IN STOCK. 
Manufactory, SEEFFIELD, ENG. 

Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. | 


Established a century ago. 











Experimental Work of every Description, 


Mechanical and Electrical. _Contractors for the 
manufacture of specialties, or can furnish com- 
lete plants for their manufacture. Make Dies, 
pecial Tools, Gauges, Drawings, Patterns, Models. 
Inventions perfeqsed. Estimates furnished. Cor- 
resvondence solicited. 

Sond for Circular of our SENSITIVE ENEE DBILL. 


BRADY MFG. 60. 83 Washington St., 


BROOKLYN, N. Y. 
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PUNCHING e* SHEARING MACHINERY 
© BOILER MAKERS ROLLS. >i 


New Dory Manian ( 














_Wif@nsin. | 











Manufacturers and Sole Agents, 


ELECTRICON 


The Best Anti-Friction Metal in the World. 


FOR ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 
45 BROADWAY, N.Y. 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





Ly 
Sof 


Pittssurcu, 
Cricaco 
New Yor« 


AND OTHER FINE TOOLS 


STEEL OF THE FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


REQUIRING CREAT ENDURANCE OF 


CUTTING EDCES. 





A NEW SCREW PLATE. 











THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINC. 
These Plates have a stock with each die. 
celebrated Adjustable Lightning D'es. 
correct length and weight to suit size of die. 
of dies may bein use out of same set at same time. 
FOR CATALOGUE. 


WILEY & RUSSELL MFC. CO., 


The dies are ow 
Each Stock is of 
Several sizes 
SEND 
Made by 


CREENFIELD, MASS., U. S. A. 





B. 


BOSTON: ti & 13 Oliver St. 


"R, MUSHET’S SPECIAL STEEL” 


BAVES LABOR in being able to run at GREATLY INCREASED SPEEDS, FEWER GBINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


mM. TONES & OCO., 


NEW YORK: 143 Liberty St. 





7 9to 15 in, SWING 
Modern | esign, 


Valuable Features, 
CATALOGUE FREE. 








SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





FITCHBURG 


AND OTHER YO 


SEND FOR 
CATALOCUE E. 





48-inch Planer, 


FITCHBURC MACHINE WORKS, 


MANUFACTURERS OF THE CELEBRATED 


ENGINELATHE 


METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 





NEW EDITION, 


“THE STEAM ENGINE,” 


By Daniel Kinnear Clark, C. E., M. I., M. E. 
work on Modern Steam Practice, LOC( »MO- 
vives. MARINE, STATIONARY and PORTABLE EN- 
GINES and BOILERS, valve gear, link motions, triple 
and quadruple expansion, fuels, &c., &c, 1,500 pages, 1,300 
diagrams, and plates drawn to scale. 2 vols., half calf, 
16.00. Sent to any addre ss, carriage prepaid. Send for 
_— sriptive circular RTUE & CU., 72 Bible 
House, New York. 


FOR SALE. 


A Roney Mechanical Stoker. 


In use only a short time. 


MATTHIESSEN & HEGELER ZINC CO., 
La Salle, Illinois. 
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At - fta1)) @ 
7 1% se 3” 
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s RC : 
px \ NEW YORK 0. 19 
rN OT | | Branch: 265 State St. Chicago, | 
I, QS Manufacturers of 
ea | Drawing Materials, | 

<\ “\. Surveying Instru- | 

Saanw = 5 ments, &c. vy 


Paracon Drawing Instruments, Extra and Best Quality ; German 


Drawing Instruments, Paragon, Duplex, Universal, Anvil Drawing 
Helios, Blue Pro s Pape Scales, Triangles Ria ee &c., &e, 
Catalogue on application, At Columbian Exposition; Liberal Arts 


. PRACTICAL MANAGEMENT OF 

{orwamos AND MOTORS.” 
Illustrated. 

{scare ELECTRICAL REVIEW. 


ot. 13 Park Row. N. Y. 








Building, Section E. M. 103 


a OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORK, &&. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work. 


$39043g§ UOPBuU/YSEM PBI 


“OO 8 NOSNIWN'IIA ‘f *W 


AG Q3IYHNLIVANNVUW 


*sstw ‘uo\sog 








WUINTS 


of Drill. 





revolutions. 








TURRET DRILLS. 


Arranged for Light Tapping. Has these Advantages : 


Power as applied is graduated to size 


SIX DRILL SPINDLES and only the 
one in use revolves. 
Any speed instantly from 250 to 2,000 


Drills and Taps without moving work. 
Capacity from O to ”% inch. 
SEND FOR CIRCULAR, 


A. O. QUINT, Hartford, Conn. 
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pn ad pegs flop SUBSTITUTE FILE. re EDUCED PRICES OF a LeCOUNT’S LIGHT. STEEL DOG. 
1 _ 

f ' | 
VICHOLSON. y a 5 8 7 _ INCH. Panes 
| 2 i ere gm alls set of 8—5.50 
3 54... ‘50 | 9 2... 1.40 
4 ‘ee .60 | 10 8 + ae 
| 5 1 ame 41 ta + AO 
| 6 1ke.. 85 1.90 
- ‘4 134.... 1.00 Fuil set of 12—12.00 






3000 


VARIETIES FILES 
iX. F.) & INCREMENT CUT FILES. 


THE?BERLIN IRON BRIDGE CO. 
CORRUGATED IRON. 


Office and Works, EAST BERLIN, CONN. 








HEAT BUILDINGS BY 


BOSTON HOT BLAST APPARATUS 


Blowers and Exhausters for every duty—Dry Kiln Apparatus. 


BOSTON BLOWER CO., Boston, Mass. 


Usuayd, Favueowen & Morrow Co 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON 6O., 


96 TO 106 BATES STREET, DETROIT, MICH, 

















Cc. W. LeCOUNT, South Norwalk, Conn. 


these goods le by CHAS. CHURCHILL & CO., L’t’d, 21 
Cross St , Le a bani oh a 


HERSHELL lk vane 


Will weld any size flues 
in superior manner, the 
weld being 
perfectly 
smooth in- 
side and 
out. Welds 
200 loco- 
motive flues per 
day. 

Send for circular 


HETHERINGTON 
& BERNER, ~ 
Indianapolis, Ind. 





POINTS 
FOR 
YOU! 


to 











which, if pertains the 


detriment of your business, 


will interest you. 


It’s per- 


fect gearing were hinting 





at. You get this in our 


MACHINE MOLDED geal, 


made from SPECIAL PROCESS 





charcoal iron. let us hear 
from you. 


UNION FOUNDRY & MACHINE CO., 





PITTSBURGH, 





= 

NTo. 1 On Wood 

TRAVELING CRANE. Overhead Beams. 
CAPAC'!TY, 3,000. 

PRICE OF MACHINE. - - $100.00 

Timber, Bolts, Traok Iron for overhead frame, 11.50 

Send for Illustrated Circular, giving full details 


33 E. 56tn Sr. 
T. SHRIVER & C0. “New York.” 











THE 


LODGE & SHIPLEY 


MACHINE TOOL CO., 


108-115 CULVERT STREET, 
CINCINNATI, O., U. S. A. 


ee 





TAPPING 


Turret Lathes, 








Fox Monitor Lathes, 
Cylinder Boring Machines, 


__ wala Gear Lathes. 





lk —.. 


J packets Sx Z LZ z= 
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aX, 


OSL y LYS — ye 


ORGE 


hep er ERIK O EBA SP KI ILO VIILM EPS 
as FORGE CO., BUFFALO, N, Y. 





EX Ae, ys 


MANUFACTURERS OF 


STANDARD 





Gives the best oil fire. Does not increaseinsurance. 200 plantsin use, for 50 varietiesof work. Forgingand Tempering aspecialty. 
W.s. COLLINS, 45 and 46 Drexel B’ld’g, New York. GILBERT & BARKER MFG. CO., General Agents for the U. S., SPRINGFIELD, Mass. 


rie AERATED FUEL COMPANY’S SYSTE 


S| yaermery 
J ryt mus 


TOOL CO., 
ATHOL, Mass., 
U.S.A. 

CATALOG FREE. 


Send for Catalogue to 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia, 


LATHES, 
PLANERS, 
DRILLS 


AND OTHER 


IRON WORKING TOOLS. 


Before ordering send us a memorandum of 
your requirements, 


COOKE & CO., 
163 & 165 Washington St., 


("Our New and Revised Catalogue of Practical and Scien- 
tifie Books, 88 pages, 8vo., and our other Catalo; yeues and Cir 
culars, the whole covering every branc th of Science applied 
to the "Arts, — A >and Be sostage to any one in any 
part of the world who will ‘turnteh his address. 





Aa Fost TRIMMER 


in the pattern room will save its cost EVERY 60 days, 





BE PROGRESSIVE—QGet one on Trial, 


Inquiries for catalogue and prices we'comed and promptly answered 


FOX MACHINE Co., 


$25 North Front St., Grand Rapids, Mich 


NEW YORK Chicago Office, Machinery Hall Annex, Section 13, Colum 
) J 43, World’s Columbian Exposition 











WORTHINCTON 








ee” |//PUMPING ENGINE 
oe Cuttin FOR 
WATER WORKS. 
Hit Iron SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 


HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY 8. WORTHINGTON, 


NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. Louis, 





en al 
A. R KING MFG. CO.., 


ERIE, tith & (2th Sts., 
JEBRenByY CigTy, N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 


CHICAGO, 
DENVER. 
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Corner Lake & Kirtland Sts., Cleveland, 0. 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND Twist DRILL CO. 
GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH. ©. 5. 4 


OLE MANUFACTURERS oF 


GRAHAM'S GROOVED “SHANK TWIST DRILLS AND CHUCKS. 











Endorsed by Practical Mechanics Everywhere. ~—_—S*Send for Catalogue. 





THIS SPACE TIAS BEEN ENGAGED BY 


THE CONNERSVILLE BLOWER 60., 


CONNERSVILLE, INDIANA, 
WHICH WILL SOON BE ON THE MARKET WITH A FULL LINE OF 


IMPROVED ROTARY POSITIVE PRESSURE BLOWERS, 
CAS EXHAUSTERS, PUMPS, MOTORS, Etc., . 


The internal operating parts of which will consist of two impellers planed accurately on cycloidal lines. 
Address ** EDGEWOOD,” CONNERSVILLE, IND. 


ouR NEW No. 3: 


MILLING MACHINE 


now READY For 


IMMEDIATE DELIVERY. 


WRITE FOR 


SPECIAL CIRCULAR AND PRICE. 
25 


OTHER SIZES AND STYLES MADE. 








OF ALL KINDS IN STOCK. | 


—— 








THE GARVIN MACHINE CO., ©!"™s9,3x0"5" 


NEW YORK. 








THE HILLES & JONES CO. 


WILMINGTON, DEL. 


—MANUFACTURERS OF— 


MACHINE TOOLS 


—FOR— 


Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


Cut shows our DOUBLE PUNCH 
WITH JIB CRANES, for Boiler and Ship Work. 


AND SHEAR 





WYMAN & GORDON. 


WORCESTER, 
MASS. 




















LL 
EXHAUST FANS 
ARN ER & CRANK BLOWERS, 
PORTABLE FORGES. 
VRE BENDERS & SHRINKERS. 











DO YOUR 


TAPPING 


WITH THE 


[Leland Tapping Attachment, 


BUILT BY 


HAMPDEN TOOL C0., 


HOLYOKE, MASS. 


|PRICES REDUCED. 


DOES NOT BREAK TAPS 


an be — 
aus has ent fro 
Is from a aie ani fricti 
re he nd scientific treatment co ontind nally 


Send for Meeeetn r. 


5 bs an am. Requires no 





VOLNEY W. MASON & CO.., 


MANUFACTURERS OF 


New Patent Whip Hoist, 





Patent Friction Pulleys, 


that | Friction Clutches for Connecting Shafting and Gearing 


PROVIDENCE, R. 1., U. S.A. 








ich 


THE CORRESPONDENCE SCHOOL OF 


DIPLOMAS Awarded. 


DRAWING TAUGHT BY MAIL 


Also, Mecuantcs, Mining, Prospecting, Arithmetic, ete. 
need know how to read and write. 
FREE Circular to 


To begin, students only 
Low Prices. Send for 


MECHANICS, SCRANTON, PA. 





SOFT aRat iROW CASTINGS. 


From \& oz. to 1000 Ibs. Small Castingsa 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 






N, E.Cor, Water & Market ig 
Hamilton, Ohio, U.S. A. 


iam). Wt) MODERN 
5 16’", 22’, 26’’, 32’’ and 36/” 
Back Geared oni Power Feed 


DRILL PRESSES 


no A SPECIALTY. 
_—_— —“CORBESPONDENCE SOLICITED. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half round, flat, or square wire, 
a ag in sbape to those shown in the cut herewith. Also similar articles made to 
order. 

Send samples of articles required, and mention quantity wanted, that we may 
_ prices tor either machine or the goods, whichever may be desired. 


2” Bicycle and Labor Saving Machinery a Specialty. 


E. W. BLISS CO., BAT WES. 


1 ADAMS ST., BROOKLYN, N.Y. 
Western Office, 14.N. CANAL ST, CHICAGO, ILL, 

ae CHUCKS 
REAMERS 


DRILLS 
SCREWS 
BELTING 
WASTE 
A EMERY 


BUFFS 
List‘ “JON APPLICATION. 


FRASSE & CoO., 


90-94 PARK ROW, NEW YORK CITY. 





BOSTONSA Rey ew Wee = 4 WORKS 


35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. 


300 LIST IRON, 600 LIST BRASS 
Catalogue FREE to any Business Firm. 

















Punching aud Drawing Presses, Drop Hammers, Dies, 
Shears and Special Machinery. 
OWNERS OF 


THe STILES & PARKER PRESSCO. 











U. S. STANDARD 


SHEARING 


|PUNCHES 


For all kinds of Riveted Wo 


I. P. RICHARDS, Providence, R. i. 


New Illustrated Circular. 








14 in. x G ft. 


ENGINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 

















STARRETT’S 


FINE } 
) TOOLS! 
7 








Warranted Accurate—Best in 
Workmanship— Latest in design- 
Finest in Finish—Send for Cat- 
alogue. 

L. & STARRETT, 

Atkoi, Mass., U. 

Lonpon AGEnts: Chas. Churchill & Co. ic? td 
21 Cross St., Finsb yury, E. C, 









PECK’S PATENT 


DROP PRESS, 


MANUFACTURED BY 
MINER & PECK MFC. CO., 
NEW HAVEN, CONN. 





DIETZ, SCHUMACHER & c0 “Our World’s Fair Exhibit 

snp aay cinve ue. *iwill be in the Department of 

58 & 60 PENN ST., Mines and Mining. All of our 
INCINNATI, O., o. 8, A. : 5 , : 

c S-A-lfriends are cordially invited to 

ADJUSTABLE make our Exhibit their head- 

quarters during their stay in 


POWER 
PRESSES 


NEW IMPROVEMENTS. 







Unsurpassed for General Useof 
Tin, Brass & Sheet Iron Workers, 
WORKMANSHIP GUARANTEED, 
WELL BESIGNED. 
otha ~aerrng rt THE adel 
Spe nd for C 
Springfield Mach. Too! Co. e 
SPRINGFIELD, OHIO, 





She oy 
Chicago. 


P. H. & F. M. ROOTS, 


CONNERSVILLE, IND. 


S. S. TOWNSEND, General Agent, 
COOKE & CO., Selling Agents, 
163 & 165 Washington St., NEW YORK. 

















>. &. & 4.4 4 ff fe bf Get GG ge 
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Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel — Re ap sid Generation of Dry or Superheated Steam—Durability—Low Cost of Main 
tenance —Ease of Transportation pe Ge neral Efficiency are among the advantages 
possesse d by the * Wharton-Harrison ” form of boiler 

Send for Descriptive Pamphlet—Drawings Specifications, and Estimates promptly 
furnished for any amount of power from 4 H. 

State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL. 

187 La Salle Street. 


NEW YORK, N. Y. 
41 Dey Street. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., 
esto 


ATLANTA, GA. 
9 No. Pryor Strest. 








Manufacturers of 


Portable Drills, Hand 
Drills, Boiler Shell wei 
Light Drill Presses. 


2 —=| 
ELECTRIC MOTORS’ 


Specially adapted for driv- 
ing Machine Tools, Cranes, 
Elevators, Fkumps, Presses and 
other Machinery. 
ELECTRIC GENFE- 

RATORS, 


For installation of Complete 
= Power Plante. 


THE ONEIDA MFG. CHUCK CO., 


ONEIDA, N.Y. U. S.A. 
MANUFACTURERS OF PATENTED 


LATHE AND DRILL CHUCKS. 

THE LITTLE HERCULES DRILL CHUCK, combines in 
{ts gripping mechanism three unequaled princ iples known in the field of 
mechanics, namely, the eccentric, lever and screw. In_their combination 
and relative proportion in this tool we are enabled to offer a much superior 
tool, guaranteed to meet the claims we make forthem. Write for Catalogue. 





















CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR nA Aida 1O 
ive evn ! 4 





1" - oul Hy AAT 











—— —— _ 
2343 & 2845 
Callowhill St., 


MARIS AND BEEKLEY, mitADEPHAS 
HIGH SPEED POWER 















=F TRAVELING CRANES. 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts, 

PHILADELPHIA, PA. 
Serene rere ee 
i COFFIN BLEIGRTOND SYRACUSE,N.Y 3 


fil ep serene ee 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparians | os Soom vie a others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEIGHTON, SYRAGUSE, N. Y. 





Send for Circulars 
and References. 


TaANGS 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE COURT, CHICAGO. = 


FINISHED THE ERIE KEY-SEATING MACHINE. 
HEXAGON NUTS THE BURTON MACHINE Co., 


302 Feach Ste, 
OUR CLAIMS: R 


ERIE, 
Made from best Stock. 





mm 
| 
‘ 


















The cut represents 
our Stationary and 
Portable Key « Seat- 





: 2 ing Machine, which 
Practically true to Gauge. a fully meets all the 
. P Joca-fite = requirement of a 
Perfect Hexagon for close-fit =| machine shor. ‘Shey are furnished 
ting Wrenches, “ with one, two of three Arbors as 
Uniformity of Thread = desired, to cut any wi dth of key-seat 
mo Ss = ao <ts ie oe 
PROMPT SHIPMENTS. | = 115-16 inches Arbor works 
“4 in all bores from 1 15-16 
LOW PRICE. | 
io * x é inches to 3 inches diameter, 
Write forPrices,Ete.,to| ca a and cuts seats 12 inches 
long. 
2 7-16 inches Arbor works in all bores from 2 7-16 inches to 
8 TT an at Urers, 6 inches diameter, and cuts seats 16 inc she long 
# : é 4 7-16 inches Arbor works in all bores “fro ym a 7-16 inches to 
W ilmington, Delaware, I ay 14 inches diameter, and cuts seats 26 inches lon 1g. 
With an attachment for the purpose seats can be cut in holes 
For Sale by CHAS. CHURCHILL & CO., Ltd., as small as 1 in h diameter, by one passage ¢ f the cutter, — 
If the work is heavy and too large to be placed on machine it 


21 Cross St , Finsbury, London England. 


The Sample 
Tells the Story. 


A sample of Dixon’s pure, flake lubricating 
Graphite, with interesting and instructive 
pamp het, 


Sent free of charge. 


JOS. DIXON CRUCIBLE CO., 


can be detached from stand and used as portable machine, 








The National 


“= Feed-Water 
_ Heater 
f \ brass coil Heater 
delivering water to 
the boiler at 210 
$ 
cd 
/ 


bahrenheit 








500,000 H. P. sold. 
Prices low Satis 
faction universal 
The National 
Pipe Bending 
Co. 
S82 River St. 
New Haven, Ct. 


JERSEY CITY, N. J. 





BVeVVVVSVVssessesseses 











Ve now carry 









JAWS REVERSIBLE. 
Made in Twenty-two Sizes, from 
4 inch to 42 inch inclusive. 
Heavier than any other Chuck made. Send for 60-page 
OR, CHAS. CHURCHILL & CO. LTD., 21 CROSS ST., FINSBURY, LONDON, ENGLAND. 
in stock three sizes—8 inch, 10 inch and 12 inch. 
HARTFORD. CONN. 
We the durability and accuracy of our 
tools. Please investigate our claims, 


mc. INDEPENDENT “2s: 
and CHEAP. 
Catalogue description of all classes of Chucks. 
Send for new Catalogue of Chucks to 
LATHE AND DRILL CHUCKS. 
We carry a large variety in stock, 


DURABLE, 
The E. Horton & Son Co., Windsor Locks, Ct., U.S.A, C +4 U G K 
We have just added to our line of patent Face-Plate Jaws an 8 inch. 
Buyers should note quality first 
mm ig and then price. We have made im 
m provements which greatly increase 
and design chucks and chucking 








y tools for special purposes. Have 
— eS : . ~ you read our late catalogue! 

7 PEQ DRILL. SECTION INDPT: 

aR THE D. E. WHITON MACHINE C0O., 5 Oak St., New London, Conn., U.S.A. 


OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 


(DOVETAILED). Independent, Universal and Com- 
New Catalogue Now Ready. bination LATHE CHUCKS, 


THE HOGGSON & PETTIS MFG. CO., Saea Geer os 
UCK i. 
Est. 1819. NEW HAVEN, CONN. __ 


NEW BRITAIN, CONN, 





SWEETLANG: 





ni 
Send for CATALOGUE. 





Write The Pratt Chuck Co., Clay- 


The NATIONAL. ville, N. Y., U. S. A., fo. free illustrated 
IG S INDEPENDENT. | Catalogue of 

UNIVERSAL 

sR) POSITIVE DRIVING DRILL GHUGKS, 


Strongest. Easiest tochange. Best finish, Reversible 


Jaws patenses) Givin 5 change 8 including every possible > 8 p 
desired i position, N EW c ATALOGUE, illustrated, sent made in eleven sizes and two styles, showing 
Li the only perfect system ever devised for 


free. sera discounts. 4 c ?rom i eu ment. Rt ddress 
5 TLOCK, NUFACTURER, holding and driving drills 
132d Street and Park Ave., New York City. sg g drills. 
FOREIGN AGENCIES: 
Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 


Jordan Planer Ch k France; E. Sonnenthal, or., Nueu Promenade, 
We § Berli 1, Germany ; Selig, Sonnenthal & Co .. 85 Queen 
SEND FOR CIRCULAR. Victoria St., London, EK. C., England. 


C.W.JORDAN, MACHINISTS, 
4 Wayne St. 
WORCESTER, MASS, 


Work-Sho THE GREATEST 
p AND BEST 
Cc e COMBINATION INSIDE MICROMETER CALIPER AND DEPTH GAUGE. 

om pan 10n Agents wanted. J. T. SLOCOMB & CO., PROV., R. I. 


“tout | MOFFET PORTABLE DRILL. 








Write for Circular of 














480 Pages 
Solidly Bound 
in Cloth. 















_ Contractors, En 
gineers, Foremen 
Railway men,Ma 
chinery makers, 








Jobbers, Sales UNSURPASSED Weighs 42 Ibs. and 
fa men ;for Superin drills from to 
m tendents of Fac ASA 14% inches diam 

tories, Bookkeep eter. 


ers and Account REAMER 8 
ants. 

The Compilers 
having had many * r 
years experience Will work in 
inthe mechanical ae 
arts, are enabled | any position. 
to judge correct 
ly whatis wanted 
for the class of 
people the book 
caters to. 
An Inexhaust 
ible Instruc 
tor for Shop, 
Office, and for 
Young Me 
chanics desir 
ous of becoming 
perfect in their trade. Con 
tains 498 Tables relating to metals, 
wood, and stone; 218 Rules to solve all me 
shanical difficulties. The Electrical Department 
by a well-known Expert, is thorough and comprehen 
sive. Price, $2.50. Special terms will be given to live 
agents. Applynow. LAIRD & LEE, Chicago. 


MA CHINER 
For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR ORAWING, 
For Machines a Information address the 


Manufacturer, 
LONDON Acunts Cc Chi arles Churchill & Co., Li imited, 


5. W. GOODYEAR, Waterbury, i Charles Oharobill &¢ 


HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINGS, ACCUMULATORS. 


Runs with Steam 
—OR— 


Compressed Alr. 


J.G. TIMOLAT, 
59 S. Fifth Ave., 
NEW YORK 


GIANT KEY SEATER. 


Rack-Cutting Attachment 
Key-making Machines. 
VALLEY MACHINE CO, 
SAGINAW, MICH 

The Falls Kivet & Machine 
Co., of Cuyahoga Falls, V., 
have a Key Seater made by 
another firm, say the Giant 
is the best Key Seater on the 
market. The Marinette Iron 
Works at West Duluth, expe 
rienced with other Key Seat 
ers, say the Giant is superion 
in every respec t. 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 
Ohio, says he is pe rsonally 
familiar with the principal 
Key Seaters, and that the 
Giant leads them ail. 




















The W. & 8. Hydraulic Machinery Works, 


WATSON & STILLMAN, PROPRIETORS. 


204, 206, 208 and 210 East 43d Street, 


NEW YORK. 





Claw Jack 2 Plunger Belt-Pump 
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ee ———* AUTOMATIC CUT- OFF STEAM ENGINES, ETC, 





~o| PUTNAM MACHINE CO. 


FITCHBURG, MASS. 





SPECIAL 


be 1, 19:71. 14 HR, 


WHEEL AND ARMATURE 


LATHES. 


PAWLING & HARNISCHFEGER, 
Milwaukee, Wis. 


The Moore & White Co,, 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA. 
MFRS. OF 


. The '* Moore & White” 
ae Friction Clutches 


Cut-off Couplings. 


Send for Circulars. 











SEND FOR CATALOGUE, 


RC STER MACHINE SCREW - 















N W NA 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 











A. FA L K : N A U, 
1 ith Street & Ridge Ave., Philadelphia Pa.. 


MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 


GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machinery designed and constructed. 










HOLYOKE, MASS. 


Manufacturers of 


POST, 


ENN 
Pall 


From the 
= smallest to 
thelargest, 














at the tim 
coup 


SOMERS BROS., Decoratep Tin Boxes, Third Ave., and Third St., Brooklyn, 


T. R. ALMOND, 83 eee: St., bes N. J 


DEAR ant 1 reply to 
» fitred 1 up 
con u 


on eee ae ie your ee 





N. Y., May 4, 1893. 






lilding e plea nt repo 
ye nu 








AMERICAN GAS FURNACE CO., 


OILGAS PLANTS 


AND 


CAS BLAST FURNACES. 


‘a Send for Catalogue, Estimates made for any mechanical operation requir 
=| ing high, even and controllable temperature. 


No. 80 Nassau STREET, New York. 


THE INGERSOLL MILLING MACHINE CO. 


ROCKFORD, ILLS. 


15 in., 22 in., 24 in., 36 in. Slab Milling Machines. 
zontal Boring Machines. 

36 in.x86 in.x8 ft. Slab Milling Machines. 
Weight, 22,000 lbs. 


a Cutters of I _ or oe 

















, eo 
Hori | i—— 
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PAT. DEC. 24, 1889 





Order now before our stock 
of papers is exhausted. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.8., Canada or Mexico, for g 5.30, 
or single copies, 5 cts. each, postpai 1 


THE MERRELL MFG. CO. 


Cor. Curtis and Charles St., 
TOLEDO, OHIO, 
Manufacture 
The Best 
and ost 
Complete 
Line of 
Hand 
And Power 


PIPE 
THREADING 
MACHINERY 
IN USE. 


RACTICAL 
DRAWING.” 


By J.G. A. MEVER. 


This valuable series of 98 articles 
aaving been qanelnded. copies of the 
American Machinist containing 
= will be sent by mail to any address 
in the U.S., Canada or Mexico, for a? .65, 
or single copi es, 5 cts. each, postpai 





ADDRESS: 


American Machinist, 
208 BROADWAY, 
NEW YORK. 

















THE BEST WORKMEN 


ARE USING 


GROBET 
SWISS FILES. 


MONTCOMERY & CO., 


*@Send for Catalogue. 


105 FULTON STREET, 
NEW YORK CITY. 








STANDARD “ENGIN E LATHES, 


14, 16, 18, 19, 21, 24, 27, 30, 36 & 40 INcH Swinc. 




















PLE) 


tl 


OT 


TTT LEAT 
iff 1A1 

















THE LODCE & DAVIS MACHINE TOOL CO. 


NEW YORK HOUSE: 


110 LIBERTY STREET. 


68 & 70 $0. CANAL ST. 


Works: 


CHICAGO HOUSE: 





CINCINNATI, 


BOSTON HOUSE: 


23 & 25 PURCHASE ST. 


O., U. S. A. 


ST. LOUIS HOUSE: 


823 N. SECOND STREET. 


PITTSBURGH HOUSE: 


Cor. WATER & MARKET STS. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight- 


Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








F.E.REED, WORCESTER, MASS: 


~NEW rm TNGh PATENT CHUCKING LATHE 
vs FE REED & 60,, "ES" 


Selling Agents: MANNING, MAXWELL & MOORE, 11] Liberty Street, 
New York, and 60 South Canal Street, Chicago, Ill. 

We make a spectalty of ENGINE LATHES 
from 12 to 30 inches swing. 

Please refer to AMERICAN MACHINIST in answering this advertisement, 















MADE BY 


MACHINE Co. 
South Sudbury, Mass. 


— Send for Chas. Churchill & Co., Ltd., 


=Circular. England, 


? Patent Gut- 
ting-off and 
fr — Centering 
= Machine. 


Sizes, 2”, 3’’, 4°’, 6’”, 6’ 
HURLBUT, ROGERS 


a Agents, 21 Cross St,, London, 


Lathes, 
Planers, 
Drills, 
Slotters, 

Etc. 


, 





BORING AND 


TURNING 
MILLS, 





m 4,5, & 6 ft. cen Provivence, R. |. 


= —* Lakep 1, NH 


NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


THE STANDARD REVOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Boston Masa 





Send for <<(a=m ? Circular. 


Patent Stop Motion. Registera 2,006 





STEEL BALLS Pat. KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


1¢’’ to 2’ in stock, sizes to 4” 
to order. 


Circular and Prices on Application. 





Fitchburg, Mass,, U.S, A, 





Revolution 





g-wvne aco TWIST DRILL GAUGE 


Fine Machinists to . BOSTON, M@aSS. Send for LIS 








Grant Anti-Frietion Ba] Co, American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 





© 








ADJUSTABLE BLADE REAMERS, 


+ in. to 2} in. 
JAMES A. TAYLOR & CO. 











Tf eral Alig Foye a) 
mn nee S 


Unie sat CUTTER 3h 


a: REAMER GRINDERS... 








~ @incinnati> ‘ve 


D, SAUNDERS SOM}, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


“~~” Steam and Gas Fitters’ Hand Tools. 


21 Atherton St.. Yonkers, N. Y¥. 





P. BLAISDELL & CO., 


Manufacturers of 


WORCESTER, MASS. 






« Machinists’ Tools, } 


2 BY 24 FLAT TURRET 
fer 




















FOR 


dress 


Se souTH BEND, - 


Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest improvements, Lever, R E D U Cc E D t Fe j Cc E s 


— or Wheel Feed, ad- 


Sibley & Ware, 


INDIANA. 


14 CATALOGUE 
for °92. 


JONES & LAMSON MACHINE CO., 


Springfield, Vt., U. 8. A. 








On account 
of the econo- 
my resulting 
from the 








23 RIVER ST., 


Stover Power Hack Saw. 


Cuts off any Size or Shape of Metal 
UP TO 4% 
No skill required to ruu 

it. When bar is 

the machine automatic 
ally lifts the 
the work and = 


INCHES 
eut off 
‘ saw from 
mm the 
ard str es bee 
saith return 

This is the Most 
Practical Machine 
forthe Purpose ever 
offered to the trade 


4 No shop can afford to 
P be without it. 


Satisfaction Guaranteed. 
Price, $25.00. 

STOVER NOVELTY WORKS, 

FREEPORT, ILL. 


manufacture 
of our Uni- 
versal Tool 
Grinding 
Machine in 
lots of 50, we 
are enabled 
to reduce the 
price materi 
ally while 
adding to the 
efliciency of 
the machine 
by supplying 


all attachments. SEND FOR CIRCULAR. 


GISHOLT MACHINE CO., Madison, Wis. 








4 SLIDING CALIPERS in all styles and graduation, 
© plain and with CLAMP AND SCREW 
a 








at Dritt Presses, 1 





ther Drilling M rchine' ry. 
sathes, 12 
‘atalogue 


WORCESTER, MASS, 









52 

inch swing. Radial Drili a, 4 to Io ft. 

swing. Boiler Make rs’ Drills, Bride 

ar d Ship Builders ’ Drills , Gang Drills 
on 


to 24in. swing. Se ud fo vr 
t 





PRENTICE BROS., 


ADJUSTMENT. Small Micrometers, 
iow eA ATI rz Fine Steel Squares, 









Sy t 

=| i 

= Surface Gauges, 

v | Etec 

> In use at some of the leading Schools, Universities, 
-o ete., who are well pleased with them owing to their 
| | superior quality and low prices. Ask your dealer 
= U torthem, orsend for new circulars with prices, to 

3 E. C. SMITH, CocumBia, Pa. 





BEVEL GEARS, 


Cut Theoretically Correct. 
? For particulars and estimates apply to 















gy OE 


») } Manufacturers of 

= Shaping Machines, 
Drilling Machines, CURTIS & 

Bolt Cutting Machines. | : 


CHAS, CHURCHILL & C0., Lt'd, 
21 Cross St., Finsbury, London. 








HUGO BILGRAM, 


MACHINIST, 
Successor to 

BREHMER BROS., 

440 N, 12th 8t., Philadelphia, Pa, 





CURTIS, 








| WM. BARKER & CO., 





BARKER’ S IMPROVED 
R-- GRINDING MACHINE. 


NO GAUGES. NO BELT. 
Every Machine Guaranteed. 


MANUFACTURED BY 


SEND FOR re IRCULAR., 





Cincinnati, Ohio. 





4) ‘yaodeSplig “JS Uspsey 99 








WE ARE BUILDING SMALL 


COMPOUND YACHT ENGINES 
OF UNUSUALLY FINE DESICNS. 


WE ARE IN A POSITION TO BUILD 


YACHT ENCINES. 


SMALL AND MEDIUM SIZES OF YACHT ENCINES 
AT VERY SHORT NOTICE. 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 








Simply this: The first ce 4 
of tt lo you ts less 
than that of any 

ther Pip Thre ad- 
d 


¢ y r, 
y the best Solid Die 
extant; ar ta when tt 
ts dull, you don't throw 
os away and try a neu 
J You simply sharpen tt on 


tt pr act al ly as goodasn 
cess may be repeated a mumbe times 
Don't it sound like a smoney-saver? As 
to send you Price-List of 
MAULE'S “*SKELETON" PIPE DIE, 
PANCOAST & MAULE, 
Philadelphia, 'U. S. A. 





BICKFORD 
Drill and Tool Co., 


BUILDERS OF 


UPRIGHT RADIAL 


AND 


| Usiversal Radial 
DRILLS. 


Boring & Turn- 
ing Mills. 


» 3 PIKE STREET, 
CINCINNATI, O 












MULLER LATHES 


PATENTED. 








7 Wingert alate ates, 
BRADFORD MILL Co., 


Sth and Evans, CINCINNATI, O. 
London House: CHAS. CHURCHILL & CO., I 
21 Cross St., Finsbury, London, E. C. Eng. 


FOOT POWER LATHES 






Z iS tal work. For 






Tool Makers. For general Ma- 
chine Shop Work. 


High aie tools ; elegant in design, superior in con- 
considered the cheapest. Send for catalogue ‘and prices, 
W. F. & JNO. BARNES Co., 


1995 Ruby St., ROCKFORD, IIL. 


ENGLISH AGENTS, 





‘Ud. CHAS. CHURCHILL & CO., Lto 
21 Cross ST., Finseury, LONDON, E. C., ENG 





For Electrical 
and Experimen- 


Gunsmiths and 


struction. The best foot power lathes made, and quality 
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WM. SELLERS & C0, Incorporated, 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangers, Couplings, Ete, 
==—=-—— |INJECTORS FORALL CLASSES OF BO/LERS. = 


THE LONG & ALLSTATTER C0. 


HAMILTON, OHIO. 











ICHOLSON’S COMPRESSION 
SHAFT COUPLINGS. 


S = say W.H. NICHOLSON & CO.,, - WILKES-BARRE, PA. 


ngle, 
Jatee Multitie Belt’s iS 


PUNCHES F SHEARS. 


Serie, Trin, Bellen, 





.. Nonpareil Ratchet Wrenches. 


Made of best forged Tool Steel; are 
eas ‘ily and readily adjusted and con- 
trolled. Can be made reversible in- 
stantly without removing from their 
work by throwing over the lever in 
slot of the handle. 

The Set of Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 







Wanted Everywhere. 


}}W with wood handle and one socket 
for drill shank and feed nut. The 
jaws on this wrench open from ¥; 
to 1} inches. 

Send for Illustrated Circular and 
Price List of various sizes. 


The Keystone Manufacturing C0., 
312 TERRACE, BUFFALO,N. Y. 


YIWWVH =O3NOIHSND =Y3M0d 
"SAZIS OOf YSAO 





Bar Iron Shear. 











The DETRICK & HARVEY | 


MACHINE C0, (b #, The Open Side 
Baltimore, Mad. Me os 
=| =a Pall WN 

iS lron Planers. 


2 WRITE DIRECTLY TO US FOR 
CATALOGUE AND PRICES. 


Bolt and rw Machinery Catalogue-on gs 








Complete Outfits for Bolt and Car Shops. 
4 a a) Bolt Cutters, Bolt Pointers, 
Upsetters and Benders, 
Bolt Headers, Nut Tappers, 
Nut Machines, 
Washer Machines, Car Link and Pin Machinery. 


| NEW YORK OFFICE, 






O KEYS OR KEYSEATS| ‘ee 











mt The National Machinery Go., Tiffin, 0. 


THE BUFFALO STEAM PUMP co., 


MANUFACTURERS OF BUFFALO, N 


STEAM PUMPS 


FOr ALL SEV ICES. 
76 JOHN STREET. 


® THE MILLER STEAM PUMP CoO., 


MANUFACTURERS OF 


1 STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLAss. 
Discounts and Terms on Application. 











a JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


AR bs = SPECIAL PUMPS OF ALL KINDS. 
ae - ¢ DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND, 


MINE Pumps, SINKING PUMPS PRESSURE 
Pumps, VacuUM PUMPS, ARTESIAN WELL 
Pumps, Power Pumps, Etc., Etc. 


LOWVILLE IRON WORKS CO., ‘owyy-t= 








MANUFACTURERS OF 









re Elevator 
— Work, Ses = 
PulpMills. (4 















TO OBTAIN AN ACCURATE CARD WITH AN 
INDICATOR 


perfect method of reduc 
by ng o 


ng the 


ROBERT POOLE & SON CO. 


ENGINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 


It is necessary to us 
motion, This 


MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 





ALUMINUM REDUCING WHEEL 
Ligiies st and o Per Fo sand 
prices address owe BSTER ‘ PERKS TOOL Oo 
Co r. Spring & Monroe Sts..Springtield, Ohio, U. 











THE NORTON IMPROVED SCREW-CUTTING ENGINE LATHE, 


PATENTED MARCH 8TH, 1892. 


And Manufactured hy the HENDEY MACHINE CoO, Torrington, Conn, U.S. A 






the Lathe. 


= SS See 


Carriage Reverses for Screw-Cutting. 
Friction Countershaft also furnished with 


“CHAS. ‘CHURCHILL & CO., Ltd., Agents, 21 Cross St., Finsbury, 


THIS LATHE 


Has a Hollow Spindle 17 
inch. 

Compound or Raise and 
Fall Rest. 

Power Cross Feed. 

Taper Attachment. 

Diameter Front Bearing 
27,X 4% in, long. 

Diameter Back Bearing, 
2Zx 3Z in. long. 

Phosphor Bronze Boxes. 

Cuts Screws | % to 80 per 
inch. 

Feeds from 7% to 400 
cuts per inch. 

Particularly adapted for 


Tool-room use. 
London, England. 
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pine BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
a HIGH-PRESSURE BOILERS. 

B= Complete Steam Power Plants of Highest attainable EMciency 
CE r4daress BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACENTS: 


SS ENCY, H. T. tee te No. 10 Telephone Building, New York Cit 
GUCKETE ENGINE Co,"S SALES 4G (od ly Mass. . W. ROBINSON, 97 Washington St., Chicago, lit 
wer & CARY COMPANY, St. Paul, Minn. A. I "FISH, No. 61 First St., San Francisco, Cal. 

. MORSE, 511 Commercial Building, St. Louis, Mo. J. M. ARTHUR & cO., Portland, Oregon. 





ALBANY STEAM BA calal Co., ALBANY, N. Y. 


ST cam Traps, @ STEAM "PUMPS 


ie > AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


AND : z Renewable Seat and Disc 


PUMP GOVERNORS. VALVES. 


7 ; THE TWISS IMPROVED AU OMATIC ENGINE, 
‘OTTO” GAS ENGINE WORKS. Neepeeee che i 
SCHLEICHER, SCHUMM & CO., x 


Ave., NEW HAVEN, CONN. 
63d & Walnut Streets, 245 Lake Street, 
Philadelphia. Chicago. 


BOILER 
FEED PUMPS 















tarNe w Cylinders put onto 
old engines, effecting asaving 
of 25 to > 40 per cent. in fuel. 

Also vertical and marineen 
gines. 


New York Agency, 18 Vesey St. 
35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 

: OR GASOLINE. 


COMBINED 
“OTTO” GAS ENGINES AND PUMPS, 








AMES IRON WORKS, 
OSWECO,N. Y. 





Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 





Back Volumes of the 
AMERICAN MACHINIST 
for 1880, ’82, 83, 84, °85, °87, °88, ’89, 90, '91 and °92. 

A FEW MAY STILL BE HAD 
Address AMERICAN MACHINIST, 203 Broadway, N. Y. 


ENGINES & BOILERS 


Stationary & Semi-Portable. 
a S to 26 HORSE-POWER. 
\ VEigh in Grade. 
2 Low in Price. 
Send for Pamphlet. 


The W. C. LEFFEL CO. 


Greenmount Ave., Springfield, @, 















E E Adapted to Heavy, 
noted under, Continuous Work. 





STRONG, WELL BUILT 
caeeasete "STEAM FAN ENGINES 
I2to 100 Horse Power 
“FR 
SUITABLE 


“a Tubular & Firebo: 
BOILERS 


on hand for immedi. 


CHANDLER & TAYLOR CO. INDIANAPOLIS“ IND 


ENGINEERING CO 
NICETOWN 
PHILA. 
49 DEY sf. 
NEW YORK. 


Elevators, Conveyors, Manilla Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, etc. (Chicago-Link-Belt Machinery Co.) 


De sice —agr_o_| MEPERKINS DRAW STROKE TRIMMER, 


DIFFERENT 
MACHINES. 
LARGEST LINE IN THE 
WORLD OF THE 
LATEST RESULTS 


Bowsher’s BALANCING 
OF AMERICAN | 
ly INGENUITY. | f W A Y 


FOR BENCH AND FLOOR USE, 3 SIZES AND STYLES, 





























for all Bench Wood 
workers, Latest and 
Best Design. Infringers 
Prosecuted Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 





- ae a) 





i] \. A , 


= 








MAKERS 
OF 


| y Y A new idea. A time saver. A tool to take the place of 
W00d- WORKING the devices in present use for balancing pulleys, armatures 
MACHINERY | eutter heads and rotary parts of mac hinery in gen ral. 
FOR ANY PURPOSE Waysare chilled and ground. , Sires 'evels attached, Sub 
_ gtantial, a a cheap. Send for cireular. 
. BOWSHER, South Bend, Ind. 








DRY STEAM, "OW WATER ALARM 


Burn less a. and 
have the satisfaction of 
feeling safe, by using 


ASHLEY’S ALARM. 


It will prove a good 
» investment. 


> Ashley Engineering Co, 
136 Liberty Street, 


New Yor City. 
Agezts wanted in every State. 


gt ’s Centrifugal 
Steam Separator. 







For Supplying Clean and Dry Steam 
to Engines, Dry Houses, ete. 
Place Separator as close to engine 
as possible, the steam taking a spiral 
cour e th reads causes 
wh by cent rifugal 
er walls wh ile “ 
n goes “es nah the ll holes 





€ ne 
also used in conveying steam k 
tances, for Steam Hammers, Dry Ho 
Water Gas Generators, and for all pur 
poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS. 


Fifth and Brttonwood Streets, Philadelphia, 


















v oa = Ny 
| MANUFACTURERS» ; 
OF IMPROVED ~-«é 


CORLISS STEAM ENGINES we 


c in FULL VARIETY 
he Fe OWE RSME Oe 
TAKEN FOR famecere ae £ 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 





















WAYN > * a 






(Tandem Compound.) 


a IRON WORKS CO. 


MEADVILLE, PA. 


New York, 15 C oriandé St. 
G Chicago, 519 The Rookery, 


Sole Manufacturers of the 


7 Dik Chu dutomatiCut-af Engine 


Single, Tancem Compound, and Triple Expansiow. 
Horizontal Tubular and Manning Vertical Boilers. 


AUTOMATIC 
" HWIGtti sini rep 
r pi IS, eh 


HIGH PRESSURE BOILERS A ) WESTON ENGINE CO., 


PAINTED POST, N. Y. 
AND 


COMPLETE POWER PLANTS = x S <>" JULIAN HEP RESENTATIVES. | St., N.Y. 
IGH GRADE AUTOMATIC COFOFF ENGINES. Srimequet crs 


GEO. D. HOFFMAN, 82 Lake St., Chicage. 
No other enginehasa perfectly balanced valve. Lf 8) 


DUR. GUARANTEE. WHO DARE MEET IT? 


he engine shall not run one revolution slower 

hen. fully loaded than. when running empty,and 4 educ-f a) 
tion of boiler pressure fiom the greatest to that necessayy}) 
to do the work, will not reduce the speed of engine one 
revolution. Any engine f&iling to meet this guarantee 
becomes the property of the purchaser Upon pdy- 
ment of one dollar Send for Catalogue. J Ho 

A 41 Liberty St. New York. NY. 
Branch Offices, 412 Wasl adton Ave. St.Louis,/\o, 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 
ashington St., N. Y. | 28 W. Randolph St., Chicago. 


‘te N. 7th St., P hilaste Iphia. | 99 ist Ave., I *iLttsburgh 
7 Haverhill St., Boston. ' 179 Race St., Cincinnati. 


Te CAE AUTOMATIC HIGH SPEED ENGINE 


SIMPLICITY, COMPACTNESS. 


Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Buiiding. 
BUILT IN SIZES FROM 214 to 25 H. P. 


7 Manufactured hy THE J. T. CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mgr. 


PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
York and Export, 42 Cortlandt Street, N. Y. 


CONOVER 
~» CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensinz Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
THE CONOVER MFG. C0., 
* 39 &41 CORTLANDT STREET, N. Y. 


The HOPPES Live-Steam Feed-Water =" 


Guaranteed to Prevent Scale in Boilers. 
= Using any kind of water. Hard Sheet Steel Troughs. 
Easily Cleaned, 

HOPPES MANUFACTURING Co.,, 
Send for Catalogue D- SPRINGFIELD, OHIO. 











H.M.SCIPLE & CO., 3d & Arch Sts,, Phila, Pa 



































Air ComPRESSORS WITH 
Compounn Air Cytinvders, 
ano Compounpb Steam Cri- 
INDERS WITH Meyer or Cor- 
Liss VaLves. 


RAND DRILL C0., 


23 Park Place, 
NEW YORK, U. S. A. 
BRANCH OFFICES: Monadnock 
Building, Chicage Is mma mo 
Mich 1316 18th St., ’ Denve er; Sher 
ooke, P Q.. ¢ ‘anada Apartado 
830, Mexico City. 
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DROWN & NHARTE Mt it, 


PROVIDENCE, R. | 


It is our intention to meet 
the demand for powerful Mill- 
ing Machines. 


No. 5 Plain Milling Machine. 


The spindle has a recess across the 
end and a cap nut, by which the 
cutter arbor is positively locked. 

The table has a longitudinal feed of 
18'', a transverse movement of 93", 
and can be lowered 19%” from cen- 
tre of spindle. 


WEIGHT ABOUT 5,000 LBS. 





Enotanp—BUCK & HICKMAN, 280 Whitechapel Road, 
London, EK 

GeRMany—G fide HMANN, Ansbacherstr. 5- Berlin, 
wW. 

FRANCE— FENWICK FRERES & CO., 21 Rue Martel 
Paris 

y. @ KREU TZBERGER, 140 Rue de Neuilly, 

Puteaux (Seine) 

Curcaao, Tu. “ RED A. RIC H, 23 South Canal St. 


48 IN. X 954 IN. X 1916 IN 


NILES TOOL WORKS. 


HAMIL/IFON, OHIO. 


NACHINE TOOLS. 
| SCREW MACHINES. 


For making all kinds of Set 
s Screws, Tap Screws and Studs. 
©’ Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
=~ machines and illustrating sam- 
No. 3 SCREW MACHINE. ples of work done. 

Machine Shops of all kinds equipped complete. 
spondence solicited. 
NEW YORK, 


136 & 138 LIBERTY ST. 











Corre- 


PITTSBURGH, 
LEWIS BLOCK. 


CHICAGO, 
PHENIX BLOG. 











INCREASED SALES 


Show that our customers appreciate the 
value of improvements made in 


JENKINS PACKINC. 

It can be used again and again. Does not 
ROT or BURN out. Have you tried it 
recently ? If not, DO SO! Look for ‘‘ Trade 
Mark.” JENKINS BROS,, New York 
Philadelphia, Boston and Ghtenge. 













TRADE 
ENKINS 


JENKIN STANDARD PACK 


GEN KING 








BEMENT, MILES & CO.. 


PHIL ADELPHIA, PA. 


——-BUILDERS OF——— 


METAL-WORKING MACHINE TOOLS 


FOR 

& RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS 

ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC., ETC. 





New York Office, Equitable Building, GEO. PLACE, Agent, 


THE ACME MACHINERY CO. 


CLEVELAND, OHI 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM © CINCINNAT| CENTENNIAL. = == = 


EBERHARDT’S PAT. TOOL ova 
| a « a": ——— 














PAT, DEC, 5, 1883, 
PAT. DEC, 4, 188% 
Pat. ALG, 25, 1885 
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For LATHES, PLANERS AND (il 
IT NEVER REQUIRES FORCING. 
NO STOCK OF HEAVY STEEL ON HAND. 
WILL SAVE ITS COST IN A FEW DAYS. 
WRITE FOR DESCRIPTIVE CIRCULARS 


THE PRATT & WHITNEY CO, 


HARTFOR??, COMM. U. &. Ay 


Invite correspondence from all who have use for Forging and Finishing Machinery, with 
Dies, Fixtures, Milling Cutters and Gauges, for the manufacture, on the American System 
of Interchangeability of Parts, of Fire Arms, Sewing Machines, Bicycles, Typewriters, 
Electrical Apparatus, etc., or for Machines and small tools for finishing brass in the forms 
of Gas Fixture Joints and Keys, Locomotive Fittings and Plumbers’ Goods. 


WESTERN BRANCH, 100 West Washington Street, Chicago, Ll. 


THE BILLINGS & SPENCER COMPANY 
HARTFORD, CONN. 


MANUFACTURERS OF 
Phers 
Wrenches 
Taps 
Carbon Tongs 
Hand Vises 





Machinists’ Tools 
Hammers 
‘Ratchet “Drills 
Eye ‘Bolts 
Gauges 
QUALITY THE BEST 
DROP FORGINGS OF ALL DESCRIPTIONS 











CLEVELAND, OHIO. 


MANUFACTURERS OF 


= TURRET ENGINE 


LATHES. 


——_o0-———_- 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


| WARNER & SWASEY, | 


























aan W. FIFIELD| 


s 


MANNING, MAXWELL & MOORE, 


Manufacturers and Dealers in all kinds of 


xwemists” TOOLS AND SUPPLIES. 


a | 
A 


LATHE 


FROM 17 to 50 IN. 


MANUFACTURER OF 
<a 
A 


ENGINE 


The Celebrated 
F. E. REED 
16-inch Swing 
Engine Lathe. F 


on application. 


Lowell, Mass., . 5. A. 





111-113 LIBERTY ST., NEW YORE, 
We carry the largest line of Tools and Supplies in the City. 





Cuts, Photographs and Prices furnished 








PRICES REDUCED 


Din Wek Le DRILLS 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y, 
J. M. ALLEN, Presipenr. 


WYMAN & GORDON, 

VM #WORCESTER, MASS. WM. B. FRANKLIN, Vice-PREsIDENT. 

uu ‘ae DROP FORRINES F. B. ALLEN, SEconp VICE-PRESIDENT, 
e 


J. B. PrERcCE, SECRETARY & TREASURER. 
SPUR- AND SPIRAL-GEARED 


(‘“SELLERS’ MOTION ”’) 


ANE 


MADE BY 


The G. A.GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O. 


SEE 


OUR ADVERTISEMENT, 


PAGE 18. 
THE HENDEY MACHINE COMPANY, 


TORRINCTON, CONN. 





















20 SIZES. 

From 22/’x22"’ 
to 96'’x72” any 
jlength. 











Manufacturer 
—of— 


J.M.CARPENTER Beart iitit tii 


PAWTUCKET.R.I. 





To COULD & EBERHARDT, NEWARK, N. J. 





APS & DIE 










